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(57) Abstract: It is intended to provide a novel chromoprotein and novel fluoroproteins. Namely, a chromoprotein originating in 
Anthopleure inornata and having definite properties; and fluoroproteins originating in Trachyphyllia geoffroyi and Scolymia vitiensis 
and having definite fluorescent properties. 

^ (57) mfoz *s§wa>BWfi. ttmttmm&niSLWz&iHim&mzm&rzz tv&Zo *nmz**i\i % 

Q>fV^r>^^^ (Anthopleura inornata) S*O)0f £ 0)4*14 S tklf\Z t O-tr > zf (Trachyphyllia 

£T geoffroyi) XtfTIf 5/\^;tf *-*>zf (Scolymia Vitiensis) S*(BF9T£(D?g5fc*#te£*rr £&3fc§eSA<iI<*£ 



WO 2004/018671 ^^T/JP2003/010628 

*»Wr±.*f»*^*aE6Jt. «fc ^f^fcte^P/W y=¥>-^*(Anthopleura 
inornata) S5fe<0*fS^'fe*Se»XW03NfflH:B8-r-5o *3SWtt$ fet^ gf 
i^fjfeiei £ DPJHBICIW:^ tafyrf (Trachyphyllia geoffroyi) 2ttJ*T 
If ^^if^^±t (Scolymia Vitiensis) &&(Dlft&i£&%m&WRXF-%: (D^l 

. 

^^^(Drc^ ^-l/T ♦ tf^ MJT (Aequorea victoria) Klfcfe-ihSlit&StStefi 
6® (GFP) ^3RH:i3VNT#<©'^aiSr^i-5o *3S, ^V^A^^ 
MiSSifc** i ft (semi-rational) tI<5V^t^^^b$ 

ufc t v fcjn* ^ g f p wast $ *lti^ 3 „ at^^m^m^s^^ 

f^J:<^^GFPH^-oi tttfef)tiei (YFP) 
IffctbS. YFPtt, (Aequorea) GFP^Ot-e^t^I©^ 

£^i- 0 YFPO £ jS&Tfi&tt* ^ttl^tl 60, 000~100, O00M-lcm-l jo J; 

t;0.6~0.8T*fc!J (Tsien, R. Y. (1998). Ann. Rev. Biochem. 67, 509-544), 

E5^ci-5o ^oTYFP©*6^fttt&©a6«W\ Kl3flE#M^booS>5 0 

GFPM©i©^Ji:Lt, i/7yf3fegSI (CFP) E 
CFP (enhanced cyan fluorescent protein) kHTV^ -5 0 £fc x ^y^y 
(Discomasp.) ^f>}igfef3feI6I (RFP) h^M^tlX^ , DasRed 
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mz^^xm&zjrix^^&m'pte^o 



W x y /W y =¥ l/f- \ ? (Anthopleura inornata) £l £ s £> 5 

ufco ^c^-r v'f-vrfo— mxhz> t3.-^^=f 

(Trachyphyllia geoffroyi) MvTlF 5: /^;2f ^f->=f (Scolymia Vitiensis) 
t Ufc 0 

ymm?wmm~m-3^x&mte-7 : 7'(^~-$:mtv, iSt-fe&Mi-s^yyw y 

(Anthopleura inornata) (D c DNA7^^7 V — frhJisd.Zf?^^? 

-&m^xmm.t£&m : m&m%=i~- Y-r^mB^m%\^x^^-=.^^-r^^ 

t M/&3tjbfco £ b\Z*mm%biZ,nbfrt^y /W V^^W (Anthopleura 
inornata) SJte^-fe^fi^O^llX^tt^p H^gft£fl?#f Lfc 0 

Zbfcs #f§BJ§#fete, t^fy^ (Trachyphyllia geoffroyi) &U<Tif^ 
(Scolymia Vitiensis) cDNA7^f^7!) — SrfflV^T^b 
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BP"5>x ^y/Wy^^Y^ (Anthopleura inornata) i±J5fc 

( 1 ) KJR**:j&£3S 6 0 5 n mtfeS ; 

(2) 6 0 5 nmfc*5»t5 i E-/^K3te«^4 7 5 5 0^h^> ; 

(3) ft!ftJR#tt©pH«gttj&SpH5~l 0t?$£tfc5 : 

( a ) Ba^i)S# i \z.%m.v>T 5: y &£$u ; x», 

(b) 1 khb*&©t =• /^ib^ij^*3vn-c i ^f>tfi<D7 5: 

m : • 

OSU <£>{!l® k "< V /W y V ^ (Anthopleura inornata) 

(1) f«^1^5 5 3 nmt*$)5 ; 

(2) 5 5 3 nmlC^lt^^/^W^ 2 5 3 0 0 ; 

( 3 ) p Hmg.&& p H 5 ~ 1 0 -CSfcJfe-efc 6 : 

( a ) s k:*b*©t ^ y sub^j ; x^. 

( b ) @B?!)#-5§- 3 KUBgcCDT ^ y miB^&wr 1 j&> h%M(OT 5 y io^, 

(a) @B?IJ##1 fcl2«o©T^ yWtUm*^— KtSDNA ; Xtt, 

(b) @b?ij#-^i u:iB*fc©T5 y^SB^j^^vNT i^bM©7 5 



3 



WO 2004/018671 ^■PCT/JP2003/010628 

— KtSDNA : 

— KfSDNA : 

(a) IH^J##2^|5^^iH^J 

;£3§^o£ b^uo^ffitc otitis *»M©DNAxwjfi*ife*.^^— «r*r 

t UTTffiV^T FRET (igft*^*/^--^) Mtr5w^»n, £3 



4 



WO 2004/018671 ^PCT/JP2003/010628 

*3SWtCitt^ tafyi (Trachyphyllia geoffroyi) S^TIB 

5 7 2 n m (#) t?*> 9 v &tftW<:&.&& 5 1 8 n m (m) RXf 5 8 1 n m 
ffi) TfcS ; 

(2) 508nm^S*;Vt« (St) ^9 8 800M-1 cm-lt'fe 
5 7 2 nmfci:tettS*/MR3frBSS!c (*)^6 0 40 0M- 1cm- lT*fc5 ; 

(3) *^JR«S0. 8 0 Oft) Rt*0. 3 3 (#) 

(4) idteJlU^fe^ p H^Sttl-OV^T <£> p K a te*^ 5 . 7T?fe£: 

(a) bh^j#-^5^ib^«dt^ ;mmm ; Xte^ 

e>^S«J©H8«IJC A^tf, Tif^/^jtf^iJ-Vrf (Scolymia 
Vitiensis) * 3feOTlEO«rttSr^ri-5^S 6St« s »^ $ ^5 . 

(1) *^«l©l»4tfcJ: Dj^-fe^b^lC^bU.lstljga^^s 0 8 nm(ffc) 
&T/5 7 8 nm (#) tfcD, 5 1 8 nm (Hk) RtF5 8 8 nm 

(2) 5 0 8 nmlC&ttS^e/M&ftflMBc (») ^10 2 25 0M-1 cm-lf 
*>9 % 5 7 8 nm^^ltS^^K^t (#) ^76 9 50M-1 cm-ltfc 
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5 ; 

(3) m^-Um (Mtft) ^o. 4 3 (HO RXfO. 5 1 (#) X*hZ>;%.Tf 

(4) Wife (5 0 8 nm) OpH^gtttoV^pKa ^5. 8f$>!), (5 
7 8 nm) OpHglgttfcoV^TpKa ^6. 5t'fc§ 0 

( a ) iE?lJ#-5§- 9 iCfEiK^T 5: J mWM ; Xtex 

(b) gaai#-s-9K:iB«0>T$ smmmz&^x 1 ^bfc^or^ ym<o^^ 

*»W<D»J©IHl*te 1B^J#"^ 1 1 x 13, 15 Xtt 1 7 (Dfafr^ffi 

(a) lB^J#^-5^|S^OT5: / @?@B3?iJ £ = - KtSDNA ; Xfc, 

( b ) IB?!I## 5 ^fB^cCDT ^ J miB?iJ^*5V^T 1 /5^tfi©7 $/l©^ 

1"5DNA : 

(c) iB5«»#6^IB«Oiift*ia^Sr^r-r5DNA ; Xtt, 

(a) @a^j#^-6^fs«fe<o^Ba^i(c*5VNTi^b^o^©^, mi&.&.tf 

(a) !B>?lJ##7^IB^T^y^iB^I%=i-K-r5DNA ; Xtt, 

(b) iB^J#-§-8^IBife^Sia^J^^ri-SDNAo 

(a) iB^J#-^9^fa^©T^ymia^J§r = -K-rSDNA ; Xte, 

( b ) wem* 9 tcis^oT s: j iBE5Ufc*5v^ ii>bMo75; m<ox^ 
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tSDNA : 

( a ) lE^JS-^- 1 1 , 13, 1 5X«1 7^|B^<DT5:y^iH^J^3- K-T^D 
NA ; 

(b) K?iJ#-5§-l 2 S 14. 1 6 3U3:1 8 \Z.WM<D^MMn*^iT 5D N A„ 

*&m<Dts {bKMomM^xtui:^ ^m<o^%m^m. dna, m^z.^ 

gift JfiWXO^y y^r^^-Y^ (Anthopleura inornata) &5fe£>-fe|t 
161 (Be-G) oMt*^ b/v§rS!)^bf^m^-t"o ^?i!rt»lfc}fc<^ 

Hl2f3: x ^:^^(D-<y /W y seis?-* 9 (Anthopleura inornata) &$k(D&M 
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m&M (Be-G) ©»^^b/KDpH^t^t. fltttttpHfltSr^U 

6 0 5 amli^^!JH y^^-¥^*3fe<0'feSlS 
fift (Be-G) #^r<D©3t^^U, 2 7 7 nmtt— JRWtC® &ff^*i: tt 
«*>*l/5!R3te« (3£»5T 5 y »<&!R3fe) Sr^-f. o£ *)\ 2 7 7nm©ItI 
&fi^-^tfc5*^L, 6 0 5 n mClt'^PI©^ U /K V ^ t ^ 
&5fctf>£JfS6K (Be-G) M©K»pH5~pHl 0 m*5V*-C« t h 

@3lt y^^^-V^ (Anthopleura inornata) &$k<D&M 

^e® (Be-R) ©kir*^* mwifeystMyhow. 

@4J4, ^^m<D^< V /W y ^f- > (Anthopleura inornata) & 5fe<D-fe^ 
MiSK (Be-R) ©gbte*^ h;KOpHJ8Stti*t. jRttfipHflC** W 
fieHlJ4!R3te£$:3Fi~. 5 5 Snmtt^W^U /W y * SSfeOfiSfcS 

. S« (Be -R) W^<DW.ytm&7FVs 2 7 7 nmli-l^luieiJi}: UT 
ftttfbSftft* («T^M)t) 2 7 7nm©fit'S 

eit^-g-efc5^L, 5 5 3 nm©ffiC*C*3SW<0«<!;/W V*t^<?-*t9 
&5l5©£.fifM6« (Be-R) M©f p H 5 ~ p H 1 0 (CjoV^Tfi i: A/ 

0 5tt\ *^i(7)^I6f (Kaede) (D®.®.*^? b/VSr^f, 
0 6^ *3SW©^3tSeK (Kaede) (D&Jt*^? ^£^1% 
m7fe, #3&f3<D£rft§6St (Kaede) (Dat^^T^A bfc HeLa M£r 470nm 

-ejE&jB IT, 510nm <E>&3teT?«95£ Ufc^<lr^i- 0 

0 8 fi % Kaede *5<fctf Kaede2 ©12. 5%T?V >VT ^ Kt©I^ft/^- 

>-^^1~« Kaede KlJt^V^-^ft £: tt Kaede2 (D/^ls Kj&*3UtS. 
0 9tt, HeLa jNBia^^ftJBI^ K&ede (_klS) £.t*Kaede2 (T0) — 

BlOtt, ^ (00 3tRBtt##W Kaede ^ ^^Jt©§)»fSr^i"^»^"e*> 
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;VT5 K^/Mc: J;S«*t*ttifc , T?*i" 0 Kaede Ig^tiu 365 nm 3fc«Wt*frV\ 

20 5>r^^-9-V7 B y ^LTSDS/PAGESrfrofc, *PMk<Dm\fc> 365 nm 

(0#) ©SMfc;*-^ WV&jjVf. Ti!©0tt, 365 nm 3feJ»# 140 #|ft©!ftlfc;*'< 

mi iri, *3s^o^3tesew(Momiji)oiaje^^<^ wv&Tj^ft;*^ h/^ 

01 2te, *38^©^t3tSeK(Momiji)©pHI«SttSr*-t". 

@1 3lt #»W©&ft3SKCMomiji)muV 3 6 5 nm*flSS*U/t4&-^©^c 

mi 4 ji, ^^om^ea(Momiji)^UV 3 6 5 n m£fig#t Ufcii^©^ 

El 5{i, UV ^^sW4k(OWC^L^^ hJW&jk (Momiji2) %tfTo 

mi 6te. UV m$fiW&<DW.i\Z*^? h/wmt (Momiji4) Sr^i",. 

|17tt, UV m%$W&<DWM*^? Y;v\f— ^<DpHl£<£5^fb(Momiji)3r^ 
-To {$£^(508 nm) J£|*& (578 nm) 

Hi 8 fS.UV fflMW&OWSL*^? ?<DpK l££5^fc(Momiji2)£r5T? 

i~o HS*ttfK508 nm) (576 nm) 

II 9 fi.UV {^^©M*^ ^<DpHlC«J:S^t:(Momiji4)^ 
■To ^tt*tj(508 nm) j$&t& (583 nm) 

S20I4, 365 nm 3teESt*B#Fe9^ £ 5^ft4^£te©8M£(Momi ji) fc^-f. 6 M 
g/ml ©Se^T^'J^UfCo ^^i:^<lr^?fe^"r5^:fe^#l-ilVN365nm 
©3fcT*)fc^&£r?TV^ 470 nm^b 650 nm ^T?©^^^^^ hA'&S!)^ b/c D 

E21tt, 365 nm 3fefiBI* «FW * 5 St^ttaMk©^ (Momi ji2) 6 /t 

g/ml ©Sfi^T-SS^bfCo ££te£©^%Wtefc:?-3fcfcfc##fc^ 365im 
<Z>ft-C3fc£tfe<£tf^ 470 nm^^ 650 nm ibfe*^ WvSriBlJfeUfco 

EI 2 2 W\ 365 nm 3tflgftH*M £ & ^^tt^ffc (Momi ji4) Sr^f o 6 M 



9 



WO 2004/018671 



'CT/JP2003/010628 



g/mi <Dm&m-%tx*mfeL>tc 0 mmi^tcom^mm^^tc^^^m^ 365 nm 

(DftXftMWk*'^ 470 nm^b 650 nm ^ t?0^5t^^<^ b/l"£r$];t bfc 0 
HI 2 3 HeLa j»fiT*<^ft#t£(Dm^&:^1-„ 
Exposure time 410 nm 100ms 
Green 400ms , Red 50ms 
DM 420DCLP 

Green Ex 475AF20, Em 530DF35 
Red Ex 550DF35, Em 575ALP 
Object lens X40 Uapo/340 

410 nmMt*, m&ytmfe. ^ytm^z^mmxn^r^o 

i^2 4^ N 12. 5%T?})/VTK K^/V (Pseudo -native SDS/PAGE) X(D$kW}'* 
• WT (Momiji) : MAfe 

dl6 : ~mvf 

ml6 : i^-Jkfls 

HI 2 365 nmft{$£tltu^»f;*^ WKdl6) ^^H"., 

Mftfc"— ^ (518 nm) 
f^ftf— ^ (591 nm) 

HI 2 6 te, 365 nm ftMttlP&O^;*^ h/V(ml6) &7F-f 0 
Wgytt*—? (518 nm) 
(587 nm) 

(i) *&w<D&mm&w 

©fe*geK{*> ^U/Wy=¥^^^^ (Anthopleura inornata) 
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(1) TOi±tS^6 0 5nmffc5; 

(2) 6 0 5 nmfc:|3ttS*/VR3fcl68tfS4 7 5 5 0-efo3 ; 
( 3 ) %m.Um^<0 p mggttflS p H 5 ~ 1 0 T?^feT?*>5 : 

*?|PJW^<Dfe$ieilt y /W y ^ (Anthopleura inornata) 

(1) M^f^5 5 3 nm-Cfe5 ; 

(2) 5 5 3 TLVL\Z.&tfZ*;V^%&%d!t2 5 3 OOffcS ; 
( 3 ) %m^^(D p HJfiStt# p H 5 ~ 1 O T^^-efc ^5 : 

^y/Wy^^^r^ (Anthopleura inornata) 9 6 ^^M^Sr^T b N ^ 

£qib.;ftTV^ 0 ^y/Wy^^Y^ (Anthopleura inornata) lb*gitp?ilfi 
&*3s ^ft^T^^l^Tfi^ ^< y /W y ^ft^ (Anthopleura inornata) 
■t^ (Anthopleura inornata) Uft<D^ y *c^?-^ ? frb^$&W<D&mm&'X: : fc 

So 

*iip^oi-©feiifif (Be-o te, wTon»y-e^-rii«9^ KHX«i 

±$i-m&6 0 5 nmtfc!), 6 0 5 nm(^lt5 : t««ii4 7 5 5 

0 T?£>5o 

*^oir©fe^®ef (b e - R) te, ^T^Ii;&£#J^1-iI<!K RiDtfi 

^^^5 5 3 nm-Vh*), £fc, 5 5 3 n mlc jotf 5 3r/V«fc#g£j3: 2 5 3 0 
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frb, *&W<D&mW:&Wte, (1) FRET©7^t^-^ (rc^/v^^ 
^#0 £LTfflV^c<9, (2) ^bfc3tO^/P=¥-«r^^Oai^^-^ 

m^-^^^^^^^i-^JfflUfct), (3) M&fCox5:/m@B?iJ^ 

( a ) i xte 3 ^ib^ot $ / wtmm ; xjs, 

(b) @b?u#-5§- i xra 3 \z.wm?>t ^ /mmmK^x i ^b^c^r ^ sme> 
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5 — SrKW-U, *b £> *r ffl V* T , ^!/A"f y^f'yf 

(Anthopleura inornata) &5fe£> c DNA7-Y 7*7!) ^SrHSUc UPCR 3r?f 

^tia^ «§&j <D&mw e ® *• = - v-r z> d n a &st#i- 5 r. t ^^15, 
(2) *^©t3tiei 

#3593 tf>^7feM6JCte> tafy=f (Trachyphyllia geoffroyi) ft3fE<D 

(1) ^j&Ofl&&HcJ; 5«fe*»fe*feKi|E'fcU®iB**:*ft^5 0 8nm(l) 
&tK5 7 2 nm (#) Xtb *) s 1 8 n m (&) &tf5 8 1 nm 

(#) T?*>5 ; 

(2) 5 0 8 nmJCdSttS^e/HR^^Sfe (iit) ^9 8 80 0M-1 cm-ltfc 
^ 5 7 2 nmKlfetta^e/MRSte^Mfc (#)^6 040 0M- 1 c m- 1 ; 

(3) atf-JRSfr&S o . 8 0 (Jt) 3 3 (#) T'fcS ; RXfi 

(4) i^ffe© P Hl^tttoV^t© p K a f 5 . 7X2bZ> : 

3. f-^=f (Trachyphyllia geoffroyi) te N M^Wi^ y 3?^^^ ? (D lUX\ 
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IWW»fc#6H:£'fbU fi&j&te*8Ejfc#5 0 8nm (^) &TJ*5 7 2 nm (#) 
•C*>»K St3te****tt5 1 8 nm (ft) RTfiS 8 1 nm (#) T'fcSo 
5 0 8 nmfc:fc»75*/MR3fe## Gffc) H9 8 8 0 OM- 1 cm-lt'fe^ 5 
7 2nmm5 i e/«M (#) Ii6 0 40 OM-1 cm-lffc5 0 

fc£oTft%.(Dmtifo J $>&'g<D-?*- (optical marking) $f*SmX'$>Z> 0 
( a ) ia?iJ#-5§- 5 K&m<OT 5 / ; Xtt* 

( b ) EW#* 5 MiEiitOT 5 / KiB^llc joVNT l bmm<DT 5: y Wt<o^: 
w : 

3^K<Djg-<7^ftgfijm N Tif ^n^*-^^ (Scolymia Vitiensis) 

(D^iH^^lt^J: ^i^^^^-fe^^b.a^T^^^s o 8 nmGSt) 
&Tf- 5 7 8 n m (#) T'fc 9 , i&ftfe^:^ 5 1 8 n m (WO RTf 5 8 8 nm 

(2) 5 0 8 nm{£*3tf S^/l'^fc'^ (It) ^1 0 2 2 5 0M- 1 cm- IT* 
5 7 8 nmfc&W-Z^Jl'Wyt&M (ft) ^7 6 9 5 0M- 1 cm- 1 T*fc 

3 ; 

(3) ft^M (^7t) #0. 4 3 (WO RXfO. 5 1 (#) T°hZ;RT$ 
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(4) m& (5 0 8 nm) ©pHlftt^TpKa^5. 8 X'h 5 , (5 
7 8nm) OpHl§lito^tpKa^6. 5-C$>5 0 
Tlf ^^^"^f^f-^^ (Scolymia Vitiensis) »@^p#(0^#:i?-^=fT? N /h§J 

m&frtbfc&lcmkV. 5 0 8 nm (jffc) &tJ*5 7 8 nm (#) 

i£ftfe*:&S«:5 1 8nm OS) 8 8 nm (#) T?fe§ 0 *fc. 

5 0 8 nmmjfcttS^MJSbteflMBc S1 0 2 2 5 0M- 1 cm- 1 "Cfct). 

5 7 8 nm^iSltS^/HaMt (#) 147 6 9 5 0M- 1 cm- 1^5, 

^«fcoT#5£<D5SM N |§fX«:g6I^-^^^ (optical marking) ^RTffiT? 

tMt;/X»#iP«rtt57 ^ y SMEW«r*U M^?rWt57 ^ /HIE 
*»M<O^Se«0»J<0^#:^Ji:UTtt, BB^I##1 1> 13, 15Xttl 
«3#ffl*-T?w5 ri^f,ti©7 5/tO^ mgl&tf/Xtett^Sr^-rS 
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* u < i ^ h 5 u < i ^ 3 mnm&M&-F z> 0 

S£:K3££, Ifr&i&JK pH^tt^<7>ft#t£i3:, iB?0# 

1 5Xttl 7 tt|E^ UfcT 5 y^@a^lJMt^^ME^J## 6, 8, 10, 12, 14, 
SrSmU ^jb£r;iv^±fBbfcL.i: 5 ft#®o<k&<7>3bfcse»<7> c DNA^ 

(D^fJt?r±l5UfcPCR^J; fEigLfcDNA$r>>t£JlS#K:Afc 
(3) *^©DNA 

^ (d d n a a* m if tb 5 e 
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(b ) 1 ^w.m<DT ^ymmm^^x 1 ^btiaor ^ / m<dx^ 

— KtSDNA : 

mm : 

(a) |B^J#-i"3^1B^OT5 7MiB^J^=t— KtSDNA ; Xte, 

(b) iS?iJ#-^3 ^ia^(Z)T^ ;Wtmm\z&\,^x i ^^fci@or ^ ;m<DX&. 

— KfSDNA : 

©fpm^o^ia^j Sr^r-t- § d n A&mr h H£« 

( a ) IB?lJ#-i§- 4 taEtt0>%££3l ; Xtex 

^DNA^Pft>^5 0 

(a) E^J##5UlfE«i<BT$ /BHE#l5r=i— KtSDNA ; Xtex 

( b ) SB?iJ#-5§- 5 \CUm<DT 5. J gBE#lfc:*5^T 1 hWnB^T ^ y m<ox^, 
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t5DNA : 

(c) E?!l#*6H:|E<|Ott«?!l«r^rf«DNA ; Xte. 

( d) ie?ij#-*§- 6 \z%&m<Di&&mm\z.te^x 1 ^ btiotio^^s g&s.tj* 

^T©^^(D d n A flsag &f k § o 

(a) SB^IJ#-^ 7 ^IBS^T ^ y^ga^lJSr=i- KtSDNA ; Xtt. 

( b ) iB^lJ#-^ 8 »J1|E*<0«E^J ^ttSDNA, 

( a ) @B?!J#-J§- 9 tEf(D7 5 J mWM* Kt^DNA ; Xte, 
f^DNA: 

.(c) IB?!l#-*§- 1 0 ^IB^^^SSB^J^^i-^) D N A ; Xtt* 

(d) ih^ij#-^i o izwM<Dm.wmm^^x i d»e>«c«©«*©^5fe, 
ofprttd^ d n a asagtf e> 5 , 

(a) 1, 13. 1 5X141 7fcl|B*c©T5 y»ffi^JS: = — Kt5D 
NA ; Xtt* 

( b ) MB?(J#-5§- 12, 14. 16 Xf3: 1 8 ^IB^CD^Sia^J IrttSD N A e 
«p»«J^9-f^— *ffiV^*y^9— -tfalOR* (PCR) Ulio-Ctiaft 
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Molecular Cloning: A laboratory Mannual, 2nd Ed. , Cold Spring Harbor 
Laboratory, Cold Spring Harbor, NY. , 1989 „ M. l£ K Current Protocols in 
Molecular Biology, Supplement 1~38, John Wiley & Sons (1987-1997) fcSB<J 



(4) *38W — 

d3V^*3SK^DNAtt. *£9K:jfi5«fcS* (#I;U£, 7°n^— *-«£) £3&f& 

7. • ♦ T$7 w --^3ii'f5 J F- (Bacillusstearothermophilus 

maltogenic amylase gene) „ /^ s f~?V?. • y ^ 7fc /l- ^ 7. a T ^ 7 — tfSMS-^ 
(Bacillus licheniformis alpha-amylase gene), • 7^o!) ^77f^ 

:X7 - BAN T 5 ^—■ifjfrfs^?- (Bacillus amyloliquefaciens BAN amylase gene) N 
s*<3~;\>* • f^f • T y 7° n r7 s — ff ilt'12-?" (Bacillus Subtilis 
alkaline protease gene) fcl< • ^S/U* • * *>P v^— if 

(Bacillus pumilus xylosldase gene)<Z>7°n^E— ^ x ^fc}i7T — • 7 1*#°<D 
PR^U< f^PL 7°n^E— ^ N ;W3I^<D lac, trp < tac 7 e n^-— ^ ft ^f^S 
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o^e-*, Sfcte^a^n t^/w* 3 9 K^M^&ate^n 

(D^n^— 7;w="-;vftFn^ — if3tfc^T°n^r— ^ N TP I I^p^e- 

tp iA7°o^^^^fc5o - 

<£> <£ 5 fcareo * * - $ * — ? iz.mm&) fc&G- $ fix h <t v v 2|c3s ©«a^ife^.^ 

*5J;TJ ? ^lR^^>'iMB^J(^Ix.^T-r/ ^/v* VA RN A Sra— K"T5t> 
»smiz.ir 5 D N AiB^J Ltfci<^©-Wi:tTttsV40 «S4j£^ (It 

0O;tfif. i^tFoii^^ (DHFR) 

A7x=3-;k ^^-^-r v-^u< it t ^ o Ty y y w i 5 ^S^itttt^ 
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(5) 4«9la>ft?JNE&# 

w © d n ax ft j*.'* *te fc* A1" 5:iiaoti 

7* hSu * te^£q roofer- =i ^ ^ Ml)ia»§^i^J: t)fT35;^.««t 

Rt?Ug#Hil&<D0i|£ LTteU HEK2 9 3IJS, HeLa», COSjHBlS* B 
HKJRMSU CHL«fcttCHOil6^W?>*l5, ntfL^«^«^ 
U KJfflJfi^AStbfeDNAiByiJSr^mS^ra^fet^-efcOs 0Ux.Wf, ^ 

Sj&BII&tfSajfctf e>*K 0S*.fcf* n^ir* • Ufc'v'^ (Saccharomyces 

cerevislae) ^fcf£lJ-y;27 n-7/f • ^;l//f^<y ( S accharomyces kluyveri)^ 

21 



WO 2004/018671 




'CT/JP2003/010628 



^p^/w ^msmm^mx vxm&mmmm±m i Pfcm.mz_ ^ 

2> (Mx-fcfx Baculovirus Expression Vectors, A Laboratory Manual ; 7kX$ 
■blsls Y -Zfn Y 3 -/I^X • ^ ^ • ^tU^sl =7 — .^Of^-nv?— % Bio/Technology, 
6, 47(1988)^M!E^) 0 

(Autographa californica nuclear polyhedrosis virus) ^^r^V^ § t # S "C# 

BMBJS&i LTte^ Spodoptera frugiperda <D#FlM*flJ§&-Cfc<5 S f 9, S f 2 
1 [/^aP £>f • ^c^^^l/^i/a ^ • ^<^^— X N T • h y — • 

"^~3.7/K a^-x^f -79- ^^-T^ K'^7>-^=— (W. H. Freeman 

and Company) x ~ a. — 3 — ^ (New York) % (1992) ] x Trichoplusia ni <D0F|iJfflJ5ft 
T-fc£H i F i v e (>f VtT hnv?^>-%h®I)^^VN^^i:^-e#§ o . 

±U(Dj&nm&m^ mA^tircr>NAmmm(Dm^'^m^i-^m t ¥Txm 
m^m^m^x^m-t^o wm^mwco^mm^h. ^mcomBM^mmm 
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— *«©US?>'£JBVVfc|fc>f ^^jft^n-*' h^77^i£, S-SepharoseFF(7 



&A3M-£ ^ t &>&^xh 5 0 O-fe^ &St& =t - Ki~S DNAfci^ 

jii#^an5 j ?-m^.mx.^^<j; o sstei-s ^m?*^ 

Kt5DNA?r#5 ii:m5= *©DNA?:13 KRAI'S - t 

^F^©tlS^ffllrMt5^<D-oi: Lt, FRET 
T^ft^SSC (CFP) T^t&UfcSg-OrSH^ IzofjfeieSibt© 
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n&$kytm&m (yfd •vmmv^.m~(D^t^^^^^tKx^, n 
•fegbfess® (yfp) ^r^t^^itx^ffl^ ^rytatieit 

(CFP) ^Kt-^ttt^^t, ifWFRET 

^^ci^M^i^siJ^fef-^^mao-t-^-^^-c^^,, ipt, N sterna 
*&w<D&mm&m*. #^ fret (m^*Ri^/v^>-^) t^tts 



(7) *»woat3t«eii2strj«-t^«r*tfii'a^3teaieftoswffi 
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fc«fc!9, mao]ft^3tS&ft«:=» , --K'r5DNASr#5C:'^dS-C#5 0 w COD 



1 5xm 7^is^ufcT^ /mmRxfmfim^e. i ck 12, 14. 
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<<9 9~- Ti*. TpNEOj (P. Southern, and P. Berg (1982) J. M01. Appl. Genet. 
1 : 327) N TpCAGGSj (H. Niwa, K. Yamamura, and J. Miyazaki. Gene 108, 193-200 (1991) ) , 

TpRc/CMVj (-T ^ tf h n ?f ls#M) , r p CDM8j U >- tf h n ^f^±M) & if l# 
•©ffi^<^^— r p RS303J , r p RS304J , r p RS305j , TpRS306j , r P RS313j , 

TpRS314j , r p RS315j , [pRS316] (R. S. Sikorski and P. Hieter (1989) Genetics 
122: 19-27), TpRS423j , r p RS424j , T P RS425J , TpRS426J (T. W. Christianson, 
R. S. Sikorski, M. Dante, J. H. Shero, and P. Hieter (1992) Gene 110: 119-122) 

*|BJ&, BalbC-3T3 £fflJJ& N NIH3T3 ^fBJJS, CH0 (Chinese hamster ovary) $BflS, HeLa $B 
J3S % NRK (normal rat kidney) ^fflfl^ TSaccharomyces cerevisiaej f£ if G9^-&jffflJ8& 

^mm (e. con) mfotez&tizm-rzz. t&x%z> 0 ^^—(om±mm^ © 
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m*-&s m&nxt vTmi&ft*/i'tf*7Kwm&}temmn&mm'tz>z. biz. 
^ Ky t. /bmw, =f/i-i?^ frm/hm, ^/v^-^v—^b 

09) ^m&fimmm (atto ^—vr-r^j^—) ttz&m^x 

^5 1 8X&Z>m& : &1ikm-i-Z>Wi'£-te. m&ft4 9 0~5 l 0 nm, £bfe5 1 0 

£S 5 7 2nmtfc9, 5 8 1 nmtfcStfe^ttitSI^It 

Iibe3te5 6 0~5 7 5 nm, ^5 7 5~5 9 0 nmgS<Z)7^;^>-|:f fflf 

^5 1 8-C*)5iftfeSrtfettJ"t-S»^ttx iaiB3te4 90~510nm, ^3t5 1 0 
^5 7 8 nm-C*D, ^tt^cSE*^ 5 8 8 n m^&5#'fe ; S:;&liJ-t-54§'3-^ 
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mMft5 70~580nm N fbfe 5 8 0~5 9 5 nmgf©7^/^-^f 

(8) b 

y h te> • * fti § #gE*n ^ii^Tffl v > h tt S $m&t^fe T-fSiJi- 5 ^ t *s t? # 5 0 



(1) total RNAOftatti 

fi#©^P;Wy^f-t^ (Anthopleura inornata) £rJEV^c 0 BMtUfc^y 
/Wy^yft^ £?L#-e## , Sti 1^7A ^"TRIzoF (GIBCO BRL) & 7. 5 
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m linx.T^v^-fXU, lSOOxg-eiO^f^hUfCo _h?ft;L^nn*/i^ 1.5 
m 1 15 fpmmWl^t^ 3#R5i£gUfco 7500xg T? 15 £f^'i>Lfc 0 

±m\Z'( y^n/NV-zV 3. 75m 1 fcJnx., 15 fcH^gM^ bfc^ 10 £fs1#ebfc 0 
17000xg T? 10 ^^iS^Ufdo _h?#&3tT 70%^* / 6ml MtCX 17000xg 
'•C 10 ^Watto Ufc Ji^^^-Cet^^r DEPC tK 200 fi 1 Ufc Q DEPC tKT^ 

«?Ufc total RNAS: 10Of&Hl*3RUTO.D.26O i 0. D. 280 (Dt^riStT RNA$| 
^£r$Jofc„ 2. 2mg (D total RNA 

(2) First strand cDNA (D'atfit 

total RNA 4 m g ^'fefflL'N First strand cDNA CO&fo* -y Y "Ready To 
Go" (Amersham Pharmacia) KX V cDNA (33 p. 1) Lfc 0 

(3) Degenerated PCR 

bfc First strand cDNA(33 /zl)<Z>5t>3/zl &mM t tt PCR 3r?To fc e 

5'- GAAGGRTGYGTCAAYGGRCAY -3' (primer 1) (E?U## 1 9 ) 
5'- ACVGGDCCATYDGVAAGAAARTT -3'(primer2) (1B^U#^- 2 0 ) 
I tt^y^, RltAXttG, YteCXteT, VteA.C Xte G, DttA,GX« T\ S 
ftCXftG, HfSA, TXtt C 



"T^ZfU—Y (first strand cDNA) 3/zl 

X10 taq /^7 7- 5^1 

2. 5mM dNTPs 4^1 

100 juM primer 1 1^1 
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100 /zM primer2 



ljtz 1 



35^1 



taq polymerase (5U/ n 1) 



94t: 1 ft (PAD) 
94^ 30 fP (^14) 

52t3 30 fj> (^7^v-OiI^©7^!)V^) 

72*c i# c/?w 

_h|B 3 * 7" $/ 30 ^ MTV \ T = - y ^ ^ffljF & * /1>Z k\Z 0. 3^C 

rtf fc„ 30 im ^ ^m<Dum% 43<c„ 

72 < € 7# (ft^<D#S) 

— Ill @ (D PCRKJ&T*#k*l,fcif *gjg^ 1 a 1 lrfy7 , W- f> i UT, t b — SP] 
l^#t? PCR %n o fc c T # n - ^ <7vV«^C&tb T% 350bp &ijO «9 f±J b , I^M U 
fc 0 - 

(4) ^?u--^<y-RT£Mmim<D®:fe 

Ufc DNA mft & pT7-blue vector (Novagen) 9 ^ > a V bfc 0 ;*:Jitig 
(TGI) ic: h7^7^— i/ 3 l/\^XZ?7V—&ys( h-tuf^a ^2rfrv\ 
QVN=in--o^:fli® J; 9 plasmid DNA^ItMbT. tbfc DNA mpfCDMM 

W!M* DNA v'-^^lJ— 1£ £ !9$:£bfc 0 #kfrfc:&SIS?y&to<^7feS6at 
^(D^SiB^J £ Jfcigfc tt^(D DNA i^SSH^J^^^^ g <b (^T'fcS ^3r*U 

3'-RACE ifcte: £ S it^^S <7> ^ n — =i ^ ^ fcfifo fc e 
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(5) 5'-RACE& 

Degenerated PCR X^hfbtc DNA mK<D 5'W<D&&mm&&:fe'tZ>1tlb{£ 
5'-RACE System for Rapid Amplification of cDNA Ends, Version 2. 0(GIBC0 BRL) 
StU^T* 5'-RACE$££r?Tofc 0 il^lt (1) "T?f|§!£bfc total RNA&4/ig 
mm UfCo 

dC-tailed cDNA (D — HO g ©*B#BlCf4 
5'-ggccacgcgtcgactagtacgggiigggiigggiig-3' (primer3) (IB^IJ#-§- 2 1 ) 
5'- AAGAGACTCCTTGAAGTAATCGGGA -3' (primer4) (iB^J#-*§-2 2) 

I te-f y i/^-^^-To 

5'-ggccacgcgtcgactagtac-3' (primer5) (IH^J#-^- 2 3) 
5'- AAAATATCGTACGCAAAGGG -3' (primer6) (1B^J## 2 4 ) 

r^fn-^y/um^»j-e,*ii|>i^ttfc 2oob P k&isu 5 wuttasjut. 

fit $% b fc DNA Iff K" S: pT7-blue vector (Novagen) K v 4 / f~ iSmZ/V fc c :*:J3§0$; 

(TGI) ^ h7^7^-^— >3 yLT^/W *I7-f Mr v-a i/£?TV\ 6 
^np-^-lD^ilj: t) plasmid DNA Sr*H»UT, # A£*l1t DNA 0ffi-<D&EB 
?U DNA ^ 3i m J: «5 ifefe bfc 

(6) 3'-RACEi£ 

Degenerated PCR T?# btbfc DNA Iff^© 3'lUJ£G:&te, ( 4 ) <DM£mm&:fe'V& 
6> tbfclf #«r^f^$!i bfcT 0 7 -f ^ — £ * V =f dT ^7 <£> PCR T*#fr 0 »Si 

iLT ( 2 ) T*Lfc first strand cDNA & 3 /x 1 ^ffl bfd 0 

5'- AGGAGGTCCGCTACCCTTTG -3' (primer7) (gB#|## 2 5 ) 
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PCR^J&fj£mj£ 



J-^/^fXs— h (first strand cDNA) 



X10 taq ^77 



2. 5mM dNTPs 



20 primer7 



lul 



10 u M 3r V dTprimer 



1/zl 



5 y Q 



35 #1 



taq polymerase (5U/ u 1) 



lul 



PCR Rj&0kflr 
94°C 15MPAD) 
94<C 30 ®<&m 

52<C 30# (7 , 7'T'7- ©il^©7- — V 
12°C 1 ft &5 4 

_bfB 3 x *r y -7* 30 f--r ^ /Mto fc e 
72°C 7# (*«©#*) 

T^fn— *^/vm^kib-e N itiM^^fc^J lOOObp K£rl30t> ttiU II1U 

fc 0 U fc DNA WJf £ pT7-blue vector (Novagen) 7 -f f a ^ U fc Q ^Cjii 
0*(TG1)^ b7^7t- >a ^UT^- *!7-r b^^f^a >-3r*TV\ 
gV^ D^©^j»fJ: 9 plasmid DNA^5»^UT. jf A^frfc DNA |&r>t<£>*i:S 

ib^ij#-^ 2 u ifor 5 y wtmm*w$m<Dmmjir 1 
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Lfc First strand cDNA £r^M£ LT PCR Srfif ofc„ 

5'- CCCGGATCCGACCATGGCTACCTTGGTTAAAGA -3' (primer8) (IB?IJ#-*§- 2 6 ) 
PCR EiJfcmm.J& 

7y/I/^i> (first strand cDNA) 3jtzl 

X10 pyrobest s< -y ~7 7 — 5 /x 1 

2. 5mM dNTPs 4/xl 

100 /z M primer8 1 n 1 

IOOmM *JJ ^dT^^^^— ljul 

^ y Q 35 ju 1 

pyrobest polymerase (5U//z 1) lzzl 

94°C l^(PAD) 

94*c 30 # m.m 

52^ 3o# (T'^-r-v— oii^©7=- y ^) 

72«C 1# C/?^ 

±1B 3 ^. y y ^Sr 30 -^-f ^ /Wt o fc 0 

72°C 7# 

4^^ 

riSn— *?>v<DnM$fMrt, mmztitcm noobp <d^^ k*§id ttiu 

L"C pRSET vector (Invitrogen) <D BamH I N EcoR I ^{ilc-y-^^ a— ^y^lt, 

*MWW (JM109-DE3) t?^m$^TfCo «5iSettN5|c4S^His-tagiSfcJ-< 

= y^b7^h Ufc<DT?365lg 6 Ni-Agarose gel (QIAGEN) Lfc<, Jj*i£<£> 
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^»JA-3 :&mm&W (Be-G) Ottff 
(1) 3fe"RJR4#tt©»«f 

20 J uM£Jif^e (Be-G), 50mM HEPES pH7. 9 *#$:/BVvC!ftJR;*'<* 
*5fe^3JISe (Be-G) t?tt 605nm \Z.W8LV> * htlft (M 1 x IS 1 ) 0 



*1 













pH{ggt£ 




1 Be-G 


605nm 1 - I 47550(605nm) 1 |>pH5T?&L 


229a.a. 



(2) pHJEg-HiOSJ^ 
• 5(hM<Dl?m<DMffi%L t p-Vm;&m<DW.tiLX'<? h^&miZVtc (l^2) 0 
£• pH Oilff^ ttJSfe© 5i S> x 
pH4, 5 : S^y77- 
pH6 : U^y77- 

pH 7 „ 8 : HEPES ^y77 — 
pH9 N 10 : ^!J^y77- 

El2tf>*£*3&>e>#j&»5 «fc pH5—10-etf— ^©fflCtt^feUTV^o 

(1) total RNAcDfttti 

i^^U/Ky^yft^ (Anthopleura inornata) SrJBV^fc. ^^Ufc^y 
/Wy^^t^Sr^-C##, SSft 1^7A iCTRIzol" (GIBCO BRL) £7.5 
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m 1 flP&TTiN^ei^^XU 1500xg t* 10^|IB3t*C?Lfc. ±mz.f nn^A 1.5 
ml&flD*.* 15^Wia#Ufc«, 3»Ilto 7500xg-ei5^ra^Ufc o 
_hfif IC'T y —)V 3. 75m 1 £r#P tl, 15 #H5*S# 10 ftm&M Ufc. 

17000xg -e 10 #IB3»'&Ufc. ±fc&HfX 70%^* y—fr* 6ml JDfcT 17000xg 
-C 10 ^Mai*^ Ufc c ±m*&Xtfc%L%: DEPC tK 200 m 1 Ti&fi? Ufdo DEPC tK"C» 
M Ufc total RNA £ 100 {gt-^frfR UT0.D. 260 £ 0. D. 280 <D fCSrSfl^ UT RNA jft 
^^SUofdo 3mg<D total RNA 2r#fc„ 

(2) First strand cDNA (D'nrffc 

total RNA 4/zg ^r^/BU^ First strand cDNA (D&fo* -y Y "Ready To 
Go" (Amersham Pharmacia) K X *9 cDNA (33 p. 1) Ufc e 

(3) Degenerated PCR 

Ufc First strand cDNA(33 /xl)<£>5*>3jxl Mi: LT PCR £r*Tofc: 0 

5'- GAAGGRTGYGTCAAYGGRCAY -3' (primer 1) (@B^J#-^ 1 9 ) 
5'- ACVGGDCCATYDGVAAGAAARTT -3' (primer2) (iB^J#-^ 2 0 ) 
I«>f RttAXItG, YteCXteT, V|iA,C X»G, D(iA,GX(iT s S 
liCXttG, H {"£ A, TXIiC^t. 



X^^^^-b (first strand cDNA) 3m 1 

X10 taq /<y77- 5 J"1 

2. 5mM dNTPs 4/zl 

100 juM primerl ljul 

100 /z M primer2 1 ul 
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^ V Q 



35*tl 



taq polymerase (5U/ (i 1) 



1/zl 



94"C 1 #(PAD) 
94"C 30 fj> (^tt) 

52^ 3o# (^t-t^— c^^m^cot^— y ^) 

72<C 1# (^-Y-^-'f**) 

_h|5 3 * x y 30 ^ ^ /V^fV \ 7^!)^ lt-f^^rt Id 0. 3^C 
TliftCo 30^-T^/VB#O?g.S«43^C o 
72<C 7# (Sm^>#S) 



PCR £*Tofc„ T^fn-^^Vw«m^c«)T% 350bp «9 ttl U 

(4) l^^n-^^&tK&SIfl^J©^ 

ffiM U fc DNA >t &r pT7-blue vector (Novagen) \Z.=7^( v- a V b fc 0 :*:B§0 
#c (TGI) lC b7>^7*- S'a ytt^/V- 2fr!7^ ^£?TV\ 
ev^3D=- <D*B§0£«9 plasmid DNA ^ilLT, # A^tbfc DNA 

ib^jstdna mi #e>^*assa^JSrflfe«>^se» 

3'-RACE feiC «fc 5 stfc^S <D P - ~ V £r*T o fc„ 

(5) 5'-RACEfe 



4°C-C*^ 
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Degenerated PCR -C^kfrfc DNA Wift<D 5'M<DM.&m&l&&:7£-$-Z> tclsblZ. 
5'-RACE System for Rapid Amplification of cDNA Ends, Version 2. 0 (GIBCO BRL) 
SrfflV^ B'-RACEfeSrfrofeo ilttt (1) tiflft total RNA £ 4»g 

^&<7>i@ffcl±l3fe<£> DC-tailed cDNA <D— H] g CDifiM ^12 
5'-ggccacgcgtcgactagtacgggiigggiigggiig-3' (primer3) (iB^ll#-^- 2 1 ) 
5'- AAGAGACTCCTTGAAGTAATCGGGA -3' (primer4) (|E^J#-*§- 2 2 ) 

I fcMV v-^Sr^-To 

5'-ggccacgcgtcgactagtac-3' (primer5) (lH^!j#-^-2 3) 
5'- AAAATATCGTACGCAAAGGG -3' (primer6) (Ifl?!)#-5§- 2 4 ) 

T^fn — ^y^«55t»»-CsiiilB$^ 200bp <0*ls K&SJ D fflU**«Ufc. 

U It DNA Wt>t- £: pT7-blue vector (Novagen) K 9 >f — > a ^ bfc„ TCflMtfc 
(TGI) Id h7^7t- p* — ^L-C^Vi^— /Jn!7-< h-feb-^H :/£r?rV\ S 
V^o^- (DT^TOJ; 9 plasmid DNA^^UT, WX^thtc DNA »f JfcDikSia 

(6) 3'-RACE?£ 

Degenerated PCR t?# £>*bfc DNA Wrft<D 3'{»JgB#te. ( 4 ) <Z>lgSIE?lJ&:5£-C# 6> 

Ufc-7°7 Ji»-b*V dTT'y^-^-fD PCR "C^fCo^ £ 
LT ( 2 ) -CP^ bfc first strand cDNA £ 3 1 4£J1 Ufc 0 

5'- AGGAGGTCCGCTACCCTTTG -3' (primer7) (B3#l#-§- 2 5 ) 

PCRSJ«#.&J& 
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*rl/7°\s—Y (first strand cDNA) 



X10 taq *y7T*- 



5 All 



2. 5mM dNTPs 



20 uM primer7 



lul 



10 u M ^ y dTprimer 



lul 



^ y Q 



35/xl 



taq polymerase (5U/ u 1) 



lul 



94°C 1# (PAD) 
94<C 30 

52°c 3o# (^-r-^— ©ia^o7=- y ^) . 

72°C 1# CT^^faS) 

_LfB 3 V 30 ^ /HTofdo 
72<C 7# 
4°CT?^ 

Tj3u-*?;vmmMWix\ Mmtsfrfrm iooob P ©/^raowu 

f Co DNA Br^S: pT7-blue vector (Novagen) Kl7 W <7*— a ^Ufc 0 7Cfl§ 

£^=tp- — (DTCflMJ; *9 plasmid DNA UT, # A $ ttfd DNA Wf)i <D¥fL3lk 

Un * DNA V UfCo # b fc<feft (Di^SSB^J SrE^m CD 
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fc First strand cDNA &»3L t UT PCR &fTofc 0 

5'- CCCGGATCCGACCATGGCTACCTTGGTTAAAGA -3' (primer8) (ia?U#-*§- 2 6 ) 



"T^'-fX'—y (first strand cDNA) 3ul 

X10 pyrobest f^y~7 7" — 5 u 1 

2.5mMdNTPs 4ul 

100 uM primer 8 lul 
IOOuM ^-!J =f dT ^7^^ 1/il 

5 !J Q 35ul 
pyrobest polymerase (5U/u 1) lul 

94°C 1 # (PAD) 

94*c 30 # (mm 

72«C 1# (^9 

_tia 3 y 30 -y--r ^ /Wo fc 

72<C 7# 

T#P— ^y^om^Sfj-Cx l#*I£*bfc:^ HOObp <ZV^ K£r#J«5 ffiU *tS£ 
Lt pRSET vector (Invitrogen) <D BamH I . EcoR I ffM&UllJ-:/^ o-=^tt, 
^C»ISt* (JM109-DE3) *C»5I$**:. JS9I@tt N His-tag ##< <fc 5 

ny7h7^ h bfc(D-e^3^,g 6 ft Ni-Agarose gel (QIAGEN) X^M Lfc 0 WfiS0> 
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HJ£0!lB-3 :£*S6« (Be-R) ©44® 

(i) mw&&v>mf 

20/iM&*S6x 50mM HEPES pH7. 9 S^fo&r/BV^lRlIX;*^ WV&SlJfeLfc. £ 
(Be-R) *Ctt553nm^!RlR<Obr— ^^IRftfctU^: (^2, El3)o 



^2 













pHiggft 




1 Be-R 


553nm 




25300(553nm) 




>pH5^35:L 


229a.a. 



(2) pHJ&g*£©SlJ£ 

50mMtf>TlBcD^«^-T?M6JCtf>Ml*^ b/V^ill^Ufc (04), 
^S- pH ©Mlii!fc©I t> , ' * 

pH4 x 5 : ^y7 7- 
P H6 : P y77- 

pH7, 8 : HEPES s^-y~7 t — 
pH9 % 10 : ^y^j»7T ta - 

0 4 OHJHd^ <£ 0 l-x pH5~10^fc°— ^©#:tegc5£U-^fc 0 

HWU C-l : -9- > (T>m M^K^i 6 fcfc^P (Kaede) (D^M 

-fe^^^tP^7tSr^Ot^-i^-V=f Trachyphylliageoffroyi ^3fc®&ftfc 

( 1 ) total RNA (D&m 

Acid Guanidium-Phenol-Chroloform total RNA 3rJ&tH Ufc 0 
^Ufdt^-f-^^^T Multi-Beads Shocker (^#31^) &JBV'»T3Ete*&ffi , t J T* 
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## % 7x;-;v/^nD*;i/A!:iB^ Mltl&l DNA k RNA &#$£-r 
5 0 RNA Z^tsfrm* isopropanol \zM%j&fclTZ> t > ifcJKfc LT total RNA ^ 

(2) RNA(Di»§£ 

01igotex-dT30 (Roche #M) ^ffl^T, total RNA ^fe mRNA £r#g|LfCo 
total RNA ^ 01igotex-dT30<super> £#P;L, M&bT RNA <D 2?W8it5rSlb 
T^b> 3 7^CeRNA £ 01igotex-dT*Jfe^$*So Sfc*f^ >bD&U 
mRNA^^ttJ$^fc:_h^*^^e>tt5„01igotex-dT £r^t «9 |^fd_h N ethanol £ NaCl 

(3) cDNA (DlfeWk 

TimeSaver h Directional Cloning Toolbox Amersham pharmacia %t®£) 

st/bwccdna mK&ftmvtio 

mRNA SrJpHftU-C 2iWfc36£r«U;/t&* First-Strand Reaction Mix DTT £ 
Notl-dT primer i: *^Px. ^first-strand £^$;'t"£oHl£ ; £rtt : £: Second-Strand 
Reaction Mix ^Dx., second-strand £^J&U ftl©7^y*7^tilf5, 
»jR bfc double-stranded cDNA©iS5iB^EcoRI adaptor &rfatf\ NotI "C 3 MH!l<£> 
^yhtS. t)?-S^/^*7AfiItt, cDNA Wrfi (EcoRI- NotI) £ 

(4) Expression Cloning 

pRSETB (Invitrogen #M) EcoRI.NotI Ir-T h &Wttf,ftU\s1t cDNA IrfA^ 
JM109 DE3 ttt«ALt, LA ^V- h bfc 0 :©ttliI6^ 

^rc^f— tdj; 9&:^L^ n — Kaede bfc Q Kaede (DT 5; 
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(5) ^ft#tto»r 

(a) m&vmLbifeW: 

^htlti^M cDNA tf> N JfzmK. BamHI b C *$Sfcl EcoRI 1M b S:i8!tf\ 
pRSETB (InvitrogenttjR) in frame X*V7* Lt^ll© JM109 DE3 

mX^^LZ^tio&^L^. 6 tt N His-tag Sr^JJB LT N Ni-Agarose gel (QIAGEN 

(b) KIR*'** Sbfc*'*:? b/Viri^JR^ 

Etffc*'** YM*. UV 480nm XmmVXMMV (0 6), JfrHX* 

£ Fluorescein (Molecular Probes th$© £J±tfcLT#fcil Ufc (^3)„ 
Kaede ©SrfttfttSr&T©* 3 Kl^fo 



;3 

Kaede <7)1£ft#44 



(nm) 


(nm) 


(r 1 • cm -1 ) 




(pKa) 




& : 508nm 
: 572nm 


jgk : 518nm 
# : 581nm 


& : 98, 800 (508nm) 
# : 60, 400 (572nm) 


m : 0. 80 
ffc : 0. 33 


m : 5.7 
# : 5. 7 


225 



(c) pH ^g&tf>#14 
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m Lfc pKa £r_hlBtf>^ 3 Lfco 

HeLa #ffiJl&K: LIPOFECTIN Reagent (Gibco %h) £/BV^T Kaede OjUk^&^A L 
fc 0 HI 7 }3\ 470nm T*iiJigbT 510nm (D^T^J^ bfc 9 Nf^Iu 

H»!j C - 3 : Kaede <D ~ *£Mb 

Kaede teG3*#&l^-f 5fc«>, «KD^fi«^ril5^$^:fc:^^m^^-^ 
^S^JLk^S^^fcSo Kaede (£> 158 #g<£> (T) £TA- 

^~>- (R) Kl x 160#gtf>T^ = ^ (A) £r^*^^ (E) ICg^U 
^{fc&fESbfco r(D^^^rKaede2 t bfdo Kaede 2 <7)T ^ J ^iH?Ott*!£ 
»lB^J^iB^J^^iH^J#-^ 7 S:t^ 8 ^fl^tl^o 12. 5%T ^ y frT ^ K^A- 
©1^:7Vv£^^L^fi^^li!j (Pseudonative SDS/PAGE) ^V^T, Kaede2 
(3 Kaede J: V hi&^t tt^y K^tfJ^frfc (® 8) 0 £fc> HeLa 3tt<D*H 
»KJ^^ Kaede, Kaede2 $r3§91. £i§rfc £ t , Kaede bd^IE^-e&V 

V £ titers* ? — >-*7jkV ft. (0 9), 

:^ m ftMMmftW) Kaede *©*J» 
* (flO ^lt^J:5Kaede<D^ib^^^tt^«^WN 0 ^W<D^ 
3r#5 0 12.5%T^ y/V7 5 K^/KZ>««^c«j03g*tt x 365 nm £ 9 

27kDa <D Kaede $HP# S 17kDa £ lOkDa <D^<zff- Vm^Wf £tlZ>&*7F U (13 1 0 
_b^) x 365 nm ftJlltlC J; 9 508 nm ©MUt^M^ U 572 nm <DWi.U\&& 

if i: v n 5 f>^©f»il b -§H~5 ^ £ Ufc l o <f IS, 
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(1) total RNAcDtttti 

f-^=f (Scolymia Vitiensis) 3rfflV^c 0 Tf^'^jtf ^if^ £r'^^~- 
# % #^fc1?-:/=r 10 ^7 -M^TRIzol" (GIBCO BRL) £ 15 mlM^XMWV. 
1500 xgTMO ^WI5S»C? UfCc ±m ^ n o 3 m 1 £r*R 15 U 

fc^3^#eUfc 0 7500xgT-15^P^^Lfc o ±i(^y^P/V-/l-7.5 
m 1 £;&P;L, 15 ffrNJ*** bfc^ 10 ^-^^ttU/Co 17000 xgt'10 Ufc„ 
±?f £3#T 70%^* / — 6 ml *PX.T, 17000 x g 10 #H5j^fr Ufc 0 JtM 
^4#-ra^^ DEPC zK 200 m 1 -e^UfCo DEPC Tk-C^Ufc total RNA £ 100 
O.D. 260 i: O.D. 280 (Djit<lr?i)^U"C RNA^^aiJorh 0 230 jug 
(A total RNA£r#fco 

(2) First strand cDNA (D-ntffc 

total RNA 3 jig ^^ffl b x First strand cDNA <D&J$*c-y h "Ready To Go" 
(Araersham Pharmacia) \Z. £ !9 cDNA(33 1) ^/jfeUfCo 

(3) Degenerated PCR 

&J&Vtc First strand cDNA (33 mD©?*>3 /z 1 Irili UT PCR tr^ofc 
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5'- ATCAAGNTNWRYATGGAAGG -3' (primer l) (Sa^J## 2 7 ) 
5'- acVggDccatYDgVaagaaaRtt-3' (primer2) (SS^'J^-^ 2 8 ) 

RttAXItGlr^U YteCXteT&^U VftA,CXIiG^U DteA.GXte: 



T W" — h (first strand cDNA) 3 ju 1 



X 10 taq ^y77^" 5 At 1 

2. 5m M dNTPs 4 ai 1 

100 ju M primerl 1 M 1 

100 n M primer2 1 At 1 

5; vj Q 35 n 1 

taq polymerase (5 U/ p. 1) 1 At 1 



PCRgJS'*# 

94 *C l^(PAD) 

94 *C 30 fp (^E14) 

52 "C 30 3p> C/^-r— ©iS^©7=- y 

_hlE 3 30 t-<^Mfv\>-'- !> >-^m^£ 1 iM^^l- 

o. 3 "CTtf fco 30 f'f^/nloi&gli 43 
72 °C 7 # (tt©#«) 

4 "c-efiy* 

-HIi<DPCR^T^^tbfcliit>im^ll Ml ^T^^—Yb UT, ^5— « 
|^ PCR ^fjofCo T# n — ^^m^^cib^^^ttfc^ct £<D 350 bp 
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(4) y&Xf-MMMnnVkfe 

%^1l$k bfc DNA ^f>T"^r pT7-blue vector (Novagen) fc*7*( tf— is a VUfco 7CB§ 
ffiftc (TGI) \Z. h7^7*- J* — '>3 ^UTX-gal#^£Tt?^— *7>T 

i/a V£rfrV\ Sv^^n^-' — C>^Bif^<tD plasmid DNA £r$itl§£ U"t\ }?A£ 
tLfc DNASfJtO^SBB^lJ^r DNA V— ^ VI?— fc:«fc 9 *SLfc, #e>*Lfc.tM£ffi 

t\ 5'-RACE ?£*5 J; U 3'-RACE &c |£ £ 5 itfc^^S <D p — ^ > ^ £r *T o fc D 
(5) 5'-RACE& 

Degenerated PCR X^htltc DNA »fJt© ffflHO^ga^Sr^J^rS/tfe^ 5'-RACE 
System for Rapid Amplification of cDNA Ends, Version 2. 0 (GIBCO BRL)£J^ 

5'-RACE m%ft o fc 0 i: It 1 ) t?« bfc total RNA £r 3 ju g G£J1 Ufc c 
DC-tailed cDNA HI g <Dif ipgfcli 

5'-ggccacgcgtcgactagtacgggiigggiigggiig-3' (primer3) (WJ#-§-2 9) 
5'- AGTTCACACCATGATATTCAATATCATA -3' (primer4) (iB?iJ##3 0) 

I E:-f 7 -»'«r^-t"o 

5' - ggccacgcgtcgactagtac-3 (primer5) (|B^J#-^ 3 1 ) 
5'-TCTTCGTAAGTCATGCTTCGTTC-3' (primer6) (SB?iJ#-^- 3 2) 

T # n - * y T% iM $ *bfc 400 bp 0V< V K «r«J 9 W U *ft& L fc„ 
JftiSlUfc DNA $fjt£r pT7-blue vector (Novagen) \Z.=7 << 3 V Lfc„ ;*Cfl§B 

tfc (TGI) t b 7 7 ^ - V a y Lt X-gal #$TT?^-*7 
^ay^ftV\ ^v n =i a—— cD7cM®i 0 plasmid DNA : SrJi=S^UT > ^A^tWt 
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dna mR^mMmn^ dna vf— 9 ^u^ 0 

(6) 3'-RACE$fe 

Degenerated PCR X*'&btltz. DNA Urtf <£> 3'{IISB#tex ( 4 ) <D^SiH^IJ^!:^r*# h 

frtz.mn*Mz.<fem vt^y^-?— t*}) =f dT-??^ -*—<d pcr xm^mmt 

LT (2) -Cp^Ufc first strand cDNA 3 1 ^ffi Ufd 0 

ffr& Ufc:/7 W: 5'- GGTATTCGCCAAATACCCAAA -3' (primer 7) (iB^IJ## 3 3 ) 

PCR RjfemUjfc 

T^T^ls—V (first strand cDNA) 3 ii 1 



X 10 taq /<y77- 5 jtz 1 

2. 5.mM dNTPs 4 fil 

20 primer3 1 jul 

10 n M oligo dT primer 1 n 1 

^ y Q 35 Ai l 

taq polymerase (5 U/ /i 1) 1 n 1 



PCR 

94 <C 1 5MPAD) 

94 X: 30 fj>(£tt) 

52 <c 30 #(/7-(-7-©ii^7=-!;y^ 

72t i^ (7°7-r^-#^) 

_LfB 3 7ry "T 0 ?: 30 ^ Mr o fc„ 
72 °C 7 # (ftm^>#«) 
4 °CT«$ 



47 



WO 2004/018671 




'CT/JP2003/010628 



WMVtc DNA WxtiS: pT7-blue vector (Novagen) ^7^T tf— fa ^bfc 0 JzMW 
m (TGI) ia7^7t^^3 ^bTX-gal#^ETt?^—*^W f-fcl^ 
->sV«rffV\ ev^nn- <£>;M§0 <fc «9 plasmid DNA -Ht^ibT, #A£frfc 
DNA Wf Jt (Om^Un & DNA V— ^ 31 >-if — J; 5 Lfc„ 

(7) cDNA <D5l# 

u-A«r*3feUfeo N5fcJ». C^tettS^S»#^9^-&fERU (2) 

bfc First strand cDNA SrftlS £ b"C PCR Sr^To T^feS© cDNA £#fc 0 
(D ^ D-y^ Momiji Ufc 0 Momiji ©7 5 /»E^&BB?!l*0>BB?lJ#-3- 9 

5'- CCCGGATCCGACCATGGTGAGTGTGATTAAGGACGAAATG -3'(primer8) (ia#]#-^ 3 4) 
5'- CCGCTCGAGTTGTTGTTGTTTCTCTTTGTCCTG -3' (primer9) (IH^JS-^ 3 5 ) 



PCR &j&®.mf& 

"Tiyf^—Y (first strand cDNA) 3 /il 

X 10 pyrobest -y 7 T "~ 5^1 

2. 5 mM dNTPs 4 m 1 

20 ix M primer4 1 M 1 

20 m M primer5 1 H 1 

5 J) Q 35 m 1 

pyrobest polymerase (5 U/ p. 1) 1 /i 1 



94 °C 1 #(PAD) 
94 °C 30 fj> (^t£) 
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52 x: 30 fp (^7^^©ii^7=-!)y^) 

72 °C 1 # (T^-f^—fo^) 
_h|B 3 S> 30 f-W ^ Mro fc 0 
72 °C 7 #(ft*£0#^) 
4 °CX~&W 

mMMV-2 : T'OSSM 

HWljD-l (7) ^^^£thtz.lWbv<D/^Y*Ti?v—*?fr<DnM : faWl 
"C, -^0 <9 ttl U"C pET28 vector (Novagen) CO Nco I . Xho I M^Jf A UT. 

(JM109-DE3) -C^m^^T^o C 5fc#sHe: His-tag ^fl-< i^^^b7 
* hU S4$*fcge» Ni-Agarose gel (QIAGEN) Ufc 0 W: 
^J|(D7°Ph3-;Hc?Cfc 0 3fit§gUfc®£ (Momiji) 

(1) &3feiRM4©«¥tff 
f)t!6 (Momiji) 20 mM n 50 mM HEPES pH 7.4, 150 mM KC1 $&$ft4r/^"t\ K 

* ^< ? V A* & m U tc 0 m \Z. Bradford & & fc £ fi £ K * ^ * 

^c7>{fi£ «5 „ 508 nm t 578 nm IdjStf 5^eA-®5te^$C&ft-& V1t a 450 
nm ©RJfcjBS 0. 002 t 3 £ 5 & £ PSH««T?*^ U 450 nm "CiSS U/t 

mtD&yt*^? b/V^SU^bfCo EGFP (CLONTECH) Srl^lSSK: 450 nm ©KIR** 0. 002 

-^^^^tbfcm^Mecom^iCOft^IlX^^^fefCo EGFP <D^3tO*^ItZ^^r 
0.6i UfCo 89J£*SjM?t« 4 1 1 Ktf-To 
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^4 





Momiji 


EGFP 




508nm. 578nm 


490nm 




518nm t 588nm 


509nm 




102250 (508nm). 76950 (578nm) 


48850(490nm) 




0.43(518nm), 0.51 (588nm) 


0.600 




pKa=5.8 (508nmX pKa=6.5 (578nm) 


pKa=6.0 




229a.a. 


238a.a. 



(2) uvicis^ v/vm\xomM 

&2&W<0$kytm& (Momiji) UV(365 nm (DPtttC J: V s .&t)^ 9fc 

Jfe*^ h/l^MrrSfctf), -^M^iftl^Ufco 50 mM HEPES pH 

7.4, 150 mM KCl^^-X?^r^bT, 365 nm (Djt&mM U 365 nm X'BfS. UfcB#0 
^ft*-^ h/VSrSJfeUfco *fcf)tie 20 #11. 50 mM HEPES pH 7.4, 150 mM 
KClSfcfft&fflVvr, 365 TW<D%*:mMVtc'&<DW.)&X'<? b^^^Ufc„ Sfljg 

(3) pH^ttoa>j^ 

pH 4^P)l 1 (DWffiWL-eWSL*^? hfr&k V (pKa) £?Il5£Ufco 

# pH <Di^»te:#:Oai «3 „ 
pH 4, 5 : I^Ifc^ V ~7 7 — 
pH 6, 11 : V y»^y7 7- 
pH 7, 8 : HEPES /^:7 7— 
pH 9, 10 : ^!J^y77 fc - 
ajE3g*#tt*4 3fO«0 1 2 ^^-To 

^Jg^!jD-4 : Momiji (D^^'ftCD^^ 
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Momiji© 86 SB^/WS^fife (E) £ V i?> 00 ^ HI #B ©T^/<? 3 s 
(D) (E) 142 (Q) Sr^ny^ (P) 

l£ N 203 #gOT;^=V (R) (H) / «3 

*/MR3teflMSfC©ffi3& s 102250 (508nm) ;0> 127200 (505nm) ^ _h# t,»d» ©$? 

^ofc (^5 X igi 1) 0 m m 3fcfiMt»#ttfc**wt^«fc) 

ofc#VN^^^o^}i> fflf£§t (Momiji) <Z>^rtV^< ^T^pH 
tt^^ofc(Ul 7Xtfl 8) 0 £©&&#«: Momi ji2 iUfc, Momiji2 ©T 5 / 

















Momjji 


508 nm 


518 nm 


578 nm 


588 nm 


102250 (508 nm) 


76950 (578 nm) 


Momiii2 


505 nm 


518 nm 


576 nm 


587 nm 


127200 (505 nm) 


51450 (576 nm) 


Momiji4 


507 nm 


518 nm 


583 nm 


596 nm 


27200 (507 nm) 


32050 (583 nm) 



mMMB- 5 : Momiji ©ftH&t*^ft&^3Wtt©3fc& 

Momiji © 197 fl^yn^f^ (I) Sr^r*"^ (M) KlT^yiMKfcbfco 
r. Momiji 4 £ bfc c Momi ji4 ©757 IfeE^J^t^^SSa^J^iB^© 

ga*w§-i 3^i 4 ic^-etb^-t-o * (00 #Jia###tt&»a>b*^©gt 

365 nm 3tefla*t& 1 Momi ji4 -CtttRSI £ftfc.a s , IP^SI (Momiji) 

fcj^TB: 365 nm lOfttf Momiji4 © 1 ^KRSIt^^ U Mb*^ 

Momiji 4^^ (Momiji) «fc t) ^lt^#^^#tt^m^J«^V^ £ Sr^ 

bfc (Ull 6, 2 0StF2 2) o HeLa jNHHaid Momiji. Momiji4 *B 
J^P fc 3T?O410 nm3teflittl!:J:«»36*fe*^©**#tt®SE^ (Red/Green) >Sr?l^ 

Ufcifc*fcs )tfSM^#«)f)feM^$il s Momiji 4 ©te 5 tfi&.^Z.k U 

(Momiji) ©«u-< b-<TisvNpH \zj&m&%#f*>* m*&Tmk%m&m<DU<o 
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HJ£#!lD-6 : Momiji <D tf^ 

12.5%T^y/VT^ K^^*ffiV>t Momiji £: ft* "f K: * » * Sb 

(Pseudonative SDS/PAGE) <Ht 5 £ Momiji teH UTV^ rt^l 

fc„ Momiji <D 11 f|©7^A°7^^ (N) StT/I^-^ (R) fc> 29#gtf>P^ 
(L) ^M/t^ (T) HI, 122 tSCfnv'y (Y) (E) 
{d N 136#gtf>y v>>- (K) (N) 138 #S (Df/ls* 5 ^ (Q) 

fca^fi^ (L) ^ 142#S^^/W^5:V (Q) ^nyy (P) fcl, 159#@<D 
T*'*y*cis (N) ^T^^^^^M (D) ^ 161#g(DT7 = V (A) U ^ 

(S) tC N 190#@O^ai/^ (Y) ^b^y (T) fcl, 192#S<D^^=;VT 
^ — V (F) &^n->y (Y) 1C % 196 f |(D^f-fy (0 V is (S) fc7 

5: /mS&U 224#Bd»5> 229#B*-e© 6 75 ym^^J^i-^^ibz:* 

#i)!Eofc(H2 4), Momiji (*> #JIMt##«>fc*3te 

#l4^^fc>Ste5tSr««pb"CVN^(0 2 5). £©3e^fc& dl6 t bfc c dl6 <DT 

HlfifllD- 7 : Momiji <D fNSI 

Momiji <£> 11 fS07^7^^ (N) ^T7V=¥ = >- (R) fc. 29#@(Dn^v' 
^ (L) StM^-^ (T) l£ % 95#g^yoxf^V (I) (T) K> 

101 #g tfM yn^fv^ (I) £r^yy (V) 103#B<ZVf y n-fv-V (I) £ 
bl/^y (T) lC> 122#BO^ai/y (Y) ^W^i (E) fcl, 124 #g 
03/<UV (V) ^^t=^ (T) fcl, 138#g<D^^5V (Q) Sra-fyy (L) 
fc, 142#iO^/V^5:>' (Q) ^7"P!)y (P) fc* 159#g<DT^^7=¥^ (N) 
SrT*^^!* (D) fc, 161#B<DT7 = V (A) (S) fc N 174 #g 

©7x=;i/77^y (F) Sr^^^y (M) ^ 190#S©^nv^ (Y) % 
^- >- (t) ^ N 192#i07xr:;V7 7 = y (F) Sr^-niX^ (Y) fc, 196#S 
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<D^*T4^ (C) (S) 212#@07^=/VT7->- (F) ^T^niX 

^ (Y) KlTS/lfeMlU 224#B^ib 229#g£T~0 6 /^^I^tTS^ 
9¥.4#£&ofc(|I|2 4) 0 Momiji £ mU\^frbfc~-<D$* (AO ftJMIfe 
#^^^;#i4^^>a'l±K : Sr^bTVNrh(Ii!2 6)„:itf>^#£ml6 b Lfc„ 
ml6 <75T^/^BB^JS.t^^Sa^J^BH^mo@a^J#^-l 7^1 8 ttfb^Xbm 

-r 

^P^tiDs y3?>"?--Y & (Anthopleura inornata) ffl5fc£>0H$,& 

tifc^ZiWfc £ !9 > fc^l^rf (Trachyphyllia geof froyi) l£ & 5 §tWc£ 

-r^^y (optical marking) i~5 ^ b ti^1feXhZ>o £ h KJ&mK. £ T 
•tfr ^ s^°j~3f ^^^^ (Scolymia Vitiensi 

i&ytmEimzmmtsfrZo *^wf3tieiii, wiaot^^ifed^ 

(optical marking) T 5 i £ & fjmX&Zo WI©MeSlc 
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1. ^9^^^+^ (Anthopleura inornata) ^^^TtBtf^tt^^T 

(1) jftJR*^:ife**S 6 0 5 nmt'fcS ; 

(2) 6 0 5 nmfc*$rtS*^!R3teffSk^4 7 5 5 0t*fc5 ; 
( 3 ) 3fc!Rlfc«M4<0 p HjR3Hfc# P H 5 ~ 1 0 Z> : 

( a ) jb^j## i iciB^tor ^ j wtmn ; xrau 

( b ) 1 i-iB^tf) 75; %ia?u ^*sv>t i a* btfi©7 =• / ^<*>^^ 

m-. 

3. '<!)/Wy^/ / ft^ (Anthopleura inornata) S^tDTfEtf^ttSrW 

(1) PMi^W5 5 3nmtfc5 ; 

(2) 5 5 3 nmlC43ltS J E/H&3te^*i s 2 5 3 O OtfcS ; 

( 3 ) %WU%f&<D p HlBSteas p H 5 — 1 0 XgMXfo Z> : 

( a ) E?U«# 3 KUWt(DT 5 / miH^J ; X»s 

(b) ia^ij#-^3tj:isife©r ^ smwMfo&^x 1 *»fcftfi©7$/»©^ 

: 

5. lt^l/&^4 0f5r^{C^(DMSK^= 1 — KtSDNA. 

6. KT^W^DNA, 

(a) E^#-*lfc|B«©r5y»HEWSr3-Ki"aDNA ; XW\ 

(b) t-iB^^r 5 swsbmkl&^x i ^^ti©7^i©^ 
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— Kt^DNA : 

(a) mM^3K^S.m<DT% /lfeBa?!l*="— Ki-SDNA ;Xtt\ 

(b) IS?iJ## 3 WE*fc©T 5 /miH^iJ^VNT 1 *»bM©7 5 / 

— KtSDNA : 

8. gAT^^^^SSB^JSr^i-SDNAo 

( a ) @b^ij#-^ 2 ^ib^^^m^u ; 

(b ) IB^iJ#-^ 2 KHBm<£>:&gia?Ufc*3V^ 1 ^5>»fioSSo^ W&RTfi 

9. £iT<Z)^r*i/*»©*aSiB2?BS:^ri"^DNAo 
(a) IE^J##4lClB^<£>&SlB?!] ; Xte. 
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1 5. tafyrf (Trachyphyllia geoffroyi) ft ^^TIBO^ttSr^i"^^ 

(1) *^©J»»»tJ;5»fe**fe*fe^ftUajBft*:ift*^5 0 8nm(ll) 
Xt*5 7 2 nm (#) 0 , ScftfefcifcSa 5 5 1 8 nm (ft) 2Stt*5 8 1 nm 

(S50 -e*>& ; 

(2) 5 0 8 nmfc:Btt5*/Mft3te««fc: (ft) #9 8 8 0 0M- 1 cm-lt'fe 
9, 5 7 2 nmfc:lStta*/Mft3&HMBfc (^)^6 0400M-1 cm-1 "C&S ; 

(3) iflR^O. 80 (ft) MO. 33 (#) 

(4) »feRV#feO p H*Sttt^V^t © p K a 5 . 7tfc5: 

16. &T©WL* a 0>7 5 ;mmn&^irz>%kytm&Mo 

(b) BB^!i##5fcfB^oT $ smmmzm^x 1 «>&m©7 ^ /t©^^^ 

17. IB^J#-*§-7fc:fE<fetf>TS: ySHEWSr^satateS&W. 

18. Tf ^^-^-^f^f"^^ (Scolymia Vitiensis) i^OTf ©^tlrf 

(1) ^ft(OMI*fcj;«3ftfe3&>&^tJ:aE'fbU,BbiBffi^:iSt«* s 5 o 8 nm(ft) 

RT*5 7 8 nm (#) T?fo«9 , gcfttefcjfcfta* 5 1 8 nm (ft) 3tt*5 8 8 nm 

(2) 50 8nm(^lt5^Mlt (ft) # 1 0 2 2 5 0M- 1 c m- IT? 
5 7 8 nmfcl:fctt5^l'R3fr0iMR (#) #7 6 9 5 0M- 1 cm- 1 "Cfc 

6 ; 

(3) *^H» (gcSfe) #0. 4 3 (ft) MO. 5 1 (0) -Cfo^> ; ftt* 

(4) ftfe (5 0 8 nm) ©pHlgtt!^tpKa^5. 8T?fct). (5 

7 8nm) OpHlftttCOV^tpKa^6. 5-efo5 0 
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( a ) mzm^ 9 kwm<ot ^ y mum : xte, 

(b ) @a^J#-^ 9 i-iBmor ^ ymm\z.^x i d^tior s: 

2 O . @B^J#-8- 11, 13, 15X1417 (Dtofrii*te.'&M.<OT 5 y miB^JS: 

2 1. gJLT^Rltb^DNAo 
( a ) IB^iJ## 5 miBfcOT 5 / KBB^J Sra-KtSDNA ; Xte, 

(b) BJ!l#*5fcBi07 5 / BWEWKifeVvC 1 s6*6>M©T 5 y*©*$c, 

t5DNA : 

(c) SH^iJ#-i-6 IdfB^^SiB^iJ^r^-t-SDNA ; Xte, 

2 2 . EJTFMIftjfcODNAo 
( a ) iB?U#-*§- 7 IC1B«©T 5 J W&ffli ^T 3 K1*5DNA ; XJ3, 
( b ) IB?lJ#-*§- 8 KUBfcO&SBB^i Sr^Tt" SDNA, 

2 3. J^T<E>WL^£>E>NA 0 

( a ) SB?iJ#-*§- 9 fcllB*W>T 5; y WSSM Sr =" — Ki" 5 D N A ; Xte, 

(b) k^j##9 fcia«<DT $ y @£@s?ui-*5VN-c i ^fcik«©r 5 y mox*:, 

• -T5DNA : 

(c) 1B^IJ#-^1 Ol!i|B«S(D4£SiB^JSr^i'5DNA ; Xte, 

(d) 1 0lt|B<ft©aa6B^IR:i8VN-Cl*>blfcfl©»a6©^5te, 

2 4 . gJT <£> Wba><D D N A 0 
(a)EJ»*U, 13, 1.5X141 7fclB«©T5y»BW«r = -K«D 
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(b) SB^iJ#-^l 2, 14, 1 6Xttl 8fc|B«t©*aaE?!I*r^ri-*DNAo 

o 

26. t&#3® 21H24 ^*b3&>Kl|B«tODN AXW:I»*« 2 5 HllBftO 

2 9. fl!iOiSS«^^tl!:^^sei^fc5, W^2 7Xfi 
2 8 KUBtt^tt^ftS 6 «o 

30. st*^ 7^b 2 9 <DffiM>\^m<Dm&&ft&&M&mmft-?&& 
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SEQUENCE LISTING 
<110> RIKEN et al 

<120> Chromo protein and fluorescent protein 
<130> 35 
<160> A31519A 



<210> 1 

<211> 229 * 
<212> PRT 

<213> Anthopleura inornata 
<400> 1 

Met Ala Thr Leu. Val Lys Glu Thr Met Arg He Lys Met Ser Met Glu- 

15 10 15 

Gly Thr Val Asn Gly His His Phe Lys Cys Glu Gly Gin Gly Glu Gly 

20 25 30 

Lys Pro Phe Glu Gly Tyr Gin Val Glu Lys He Arg Val Thr Glu Gly 

35 40 45 

Gly Pro Leu Pro Phe Ala Tyr Asp Thr Leu Thr Pro Cys Trp Met Tyr 

50 55 60 

Gly Ser Lys Thr Phe He Lys His Thr Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

Lys Glu Ser Leu Pro Glu Gly Phe Thr Trp Glu Arg Thr Gin He Tyr 

85 90 95 

Glu Asp Gly Gly Cys Leu Thr He His Gin Asp Thr Ser Met Gin Gly 

100 105 110 

Asp Cys Phe He Phe Lys He Lys Val He Gly Thr Asn Phe Pro Ala 
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115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Ala Gly Trp Glu Pro Cys Val 

130 135 140 

Glu Met Leu Tyr Pro Arg Ala Gly Val Leu Cys Gly Gin Ser Leu Met 
145 150 155 160 

Ala Leu Lys Cys Lys Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

Thr Tyr Arg Ser Arg Lys Ala Gly Gin Lys Met Pro Glu Phe His Phe 

180 185 190 

Gly Asp His Arg lie G*lu He Leu Lys Glu Glu Glu Gin Gly Met Arg 

195 200 205 

He Glu Gin Tyr Glu Ala Ala Val Ala Arg Tyr Cys Glu Ala Pro Ser 

210 215 220 

Arg Leu Gly His His 
225 



<210> 2 
<211> 690 
<212> DNA 

<213> Anthopleura inornata 
<400> 2 

atg get acc ttg gtt aaa gaa act atg cgc ate aag atg agt atg gaa 48 
Met Ala Thr Leu Val Lys Glu Thr Met Arg He Lys Met Ser Met Glu 

15 10 15 

ggg acg gtt aat gga cac cac ttc aag tgt gaa gga caa gga gag ggc 96 
Gly Thr Val Asn Gly His His Phe Lys Cys Glu Gly Gin Gly Glu Gly 
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20 25 30 

aag cct ttt gaa ggt tac cag gtc gaa aag att aga gtt act gaa gga 144 
Lys Pro Phe Glu Gly Tyr Gin Val Glu Lys He Arg Val Thr Glu Gly 

35 40 45 

ggt ccg eta ccc ttt gcg tac gat act ttg aca cct tgc tgg atg tat 192 
Gly Pro Leu Pro Phe Ala Tyr Asp Thr Leu Thr Pro Cys Trp Met Tyr 

50 55 60 

gga agt aaa acc ttc ate aag cat aca tea gga att ccc gat tac ttc 240 
Gly Ser Lys Thr Phe He Lys His Thr Ser Gly He Pro Asp Tyr Phe 
.65 70 75 80 

aag gag tct ctt cct gaa ggc ttt act tgg gaa aga acg caa ate tac 288 
Lys Glu Ser Leu Pro Glu Gly Phe Thr Trp Glu Arg Thr Gin He Tyr 

85 90 95 

gag gat gga ggc tgt ctt act att cac cag gac aca age atg cag gga 336 
Glu Asp Gly Gly Cys Leu Thr He His Gin Asp Thr Ser Met Gin Gly 

100 105 HO 

gat tgt ttt att ttc aag ata aaa gtc att ggt acc aac ttt cct gee 384 
Asp Cys Phe He Phe Lys He Lys Val He Gly Thr Asn Phe Pro Ala 

115 120 125 

aat ggt ccc gtg atg cag aag aaa aca gca gga tgg gag cca tgc gtt 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Ala Gly Trp Glu Pro Cys Val 

130 135 140 

gag atg ctt tat cct cgt gee ggt gtc ttg tgt gga cag teg ttg atg 480 
Glu Met Leu Tyr Pro Arg Ala Gly Val Leu Cys Gly Gin Ser Leu Met 
145 150 155 160 

gee ctg aaa. tgc aag gat ggc aac cac ctg acg tgc cat ctg cga act 528 
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Ala Leu Lys Cys Lys Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

ace tac agg tec aga aag gca gga caa aaa atg cca gag ttc cat ttc 576 
Thr Tyr Arg Ser Arg Lys Ala Gly Gin Lys Met Pro Glu Phe His Phe 

180 185 190 

ggg gat cat cgt att gag ate ctg aag gaa gaa gaa caa ggc atg cgt 624 
Gly Asp His Arg lie Glu He Leu Lys Glu Glu Glu Gin Gly Met Arg 

195 200 205 

att gaa caa tac gag gca gcg gtg gcg agg^tac tgc gaa get cca tec 672 
He Glu Gin Tyr Glu Ala Ala Val Ala Arg Tyr Cys Glu Ala Pro Ser 

210 215 220 

agg ctt gga cat cac taa ^90 
Arg Leu Gly His His 
225 

<210> 3 
<211> 229 
<212> PRT 

<213> Anthopleura inornata 
<400> 3 

Met Ala Thr Leu Val Lys Glu Thr Met Arg He Lys Met Ser Met Glu 

15 10 15 

Gly Thr Val Asn Gly His His Phe Lys Cys Glu Gly Gin Gly Glu Gly 

20 25 30 

Lys Pro Phe Glu Gly Tyr Gin Val Glu Lys He Arg Val Thr Glu Gly 
35 40 45 
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Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Ala Pro Cys Cys Ser Tyr 

50 55 60 

Gly Ser Lys Thr Phe He Lys His Val Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

Lys Glu Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Gin He Tyr 

85 90 95 

Glu Asp Gly Gly Ser Leu Ser He His Gin Asp Thr Ser Leu Gin Gly 

100 105 HO 

Asp Cys Phe He Tyr Lys He Lys Val He Gly Thr Asn Phe Pro Ala 

115 120 125 

Ash Gly Pro Val Met Gin Lys Lys Thr Ala Gly Trp Glu Pro Cys Val 

130 135 140 

Glu Met Leu Tyr Pro Arg Ala Gly Val Leu Cys Gly Gin Ser Leu Met 
145 150 155 160 

Ala Leu Lys Cys Lys Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

Thr Tyr Arg Ser Arg Lys Ala Gly Gin Lys Met Pro Glu Phe His Phe 

180 185 190 

Gly Asp His Arg He Glu He Leu Lys Glu Glu Glu Gin Gly Met Arg 

195 200 205 

He Glu Gin Tyr Glu Ala Ala Val Ala Arg Tyr Cys Glu Ala Pro Ser 

210 215 220 

Arg Leu Gly His His 
225 



<210> 4 
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<211> 690 

<212> DNA 

<213> Anthopleura inornata 
<400> 4 

atg get acc ttg gtt aaa gaa act atg cgc ate aag atg agt atg gaa 48 
Met Ala Thr Leu Val Lys Glu Thr Met Arg He Lys Met Ser Met Glu 

15 10 15 

ggg acg gtt aat gga cac cac ttc aag tgt gaa gga caa gga gag ggc 96 
Gly Thr Val Asn Gly His His Phe Lys Cys Glu Gly Gin Gly Glu Gly 

20 25 30 

aag cct ttt gaa ggt tac cag gtc gaa aag att aga gtt act gaa gga 144 
Lys Pro Phe Glu Gly Tyr Gin Val Glu Lys He Arg Val Thr Glu Gly 

35 40 45 

ggt ccg eta ccc ttt gcg tac gat att ttg gca cct tgc tgc teg tat 192 
Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Ala Pro Cys Cys Ser Tyr 

50 55 60 

gga agt aaa acc ttc ate aag cat gtc teg gga ate ccc gat tac ttc 240 
Gly Ser Lys Thr Phe He Lys His Val Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

aag gag tec ttc cct gaa ggc ttt act tgg gaa aga acg caa ate tac 288 
Lys Glu Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Gin He Tyr 

85 90 95 

gag gat gga ggc tct ctt tct att cac cag gac aca age ctg cag gga 336 
Glu Asp Gly Gly Ser Leu Ser He His Gin Asp Thr Ser Leu Gin Gly 

100 105 HO 

gat tgt ttt att. tac aag ate aaa gtc att ggc acc aac ttt cct gec 384 
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Asp Cys Phe He Tyr Lys He Lys Val He Gly Thr Asn Phe Pro Ala 

115 120 125 

aat ggt ccc gtg atg cag aag aaa aca gca gga tgg gag cca tgc gtt 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Ala Gly Trp Glu Pro Cys Val 

130 135 140 

gag atg ctt tat cct cgt gcc ggt gtc ttg tgt gga cag teg ttg atg 480 
Glu Met Leu Tyr Pro Arg Ala Gly Val Leu Cys Gly Gin Ser Leu Met 
145 150 155 160 

gcc ctg aaa tgc aag gat ggc aac cac ctg acg tgc cat ctg cga act 528 
Ala Leu Lys Cys Lys Asp Gly Ash His Leu Thr Cys His Leu Arg Thr 

165 170 175 

acc tac agg tec aga aag gca gga caa aaa atg cca gag ttc cat ttc 576 
Thr Tyr Arg Ser Arg Lys Ala Gly Gin Lys Met Pro Glu Phe His Phe 

180 185 190 

ggg gat cat cgt att gag ate ctg aag gaa gaa gaa caa ggc atg cgt 624 
Gly Asp His Arg He Glu He Leu Lys Glu Glu Glu Gin Gly Met Arg 

195 200 205 

att gaa caa tac gag gca gcg gtg gcg agg tac tgc gaa get cca tec 672 
He Glu Gin Tyr Glu Ala Ala Val Ala Arg Tyr Cys Glu Ala Pro Ser 

210 215 220 

agg ctt gga cat cac taa 690 
Arg Leu Gly His His 
225 

<210> 5 
<211> 225 
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<212> PRT 

<213> Trachyphyllia geoffroyi 
<400> 5 

Met Ser Leu He Lys Pro Glu Met Lys He Lys Leu Leu Met Glu Gly 

15 10 15 

Asn Val Asn Gly His Gin Phe Val He Glu Gly Asp Gly Lys Gly His 

20 25 30 

Pro Phe Glu Gly Lys Gin Ser Met Asp Leu Val Val Lys Glu Gly Ala 

35 40 45 

Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr Gly 

50 55 60 

Asn Arg Val Phe Ala Lys Tyr Pro Asp His He Pro Asp Tyr Phe Lys 
65 70 75 80 

Gin Ser Phe Pro Lys Gly Phe Ser Trp Glu Arg Ser Leu Met Phe Glu 

85 90 95 

Asp Gly Gly Val Cys He Ala Thr Asn Asp He Thr Leu Lys Gly Asp 

100 105 110 

Thr Phe Phe Asn Lys Val Arg Phe Asp Gly Val Asn Phe Pro Pro Asn 

115 120 125 

Gly Pro Val Met Gin Lys Lys Thr Leu Lys Trp Glu Ala Ser Thr Glu 

130 135 140 

Lys Met Tyr Leu Arg Asp Gly Val Leu Thr Gly Asp He Thr Met Ala 
145 150 155 160 

Leu Leu Leu Lys Gly Asp Val His Tyr Arg Cys Asp Phe Arg Thr Thr 

165 170 175 

Tyr Lys Ser Arg Gin Glu Gly Val Lys Leu Pro Gly Tyr His Phe Val 
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180 185 190 

Asp His Cys He Ser He Leu Arg His Asp Lys Asp Tyr Asn Glu Val 

195 200 205 

Lys Leu Tyr Glu His Ala Val Ala His Ser Gly Leu Pro Asp Asn Val 
210 215 220 

Lys 
225 



<210> 6 
<211> 678 
<212> DNA 

<213> Trachyphyllia geoffroyi 
<400> 6 

atg agt ctg att aaa cca gaa atg aag ate aag ctg ctt atg gaa ggc 48 
Met Ser Leu He Lys Pro Glu Met Lys He Lys Leu Leu Met Glu Gly 

15 10 15 

aat gta aac ggg cac cag ttt gtt att gag gga gat gga aaa ggc cat 96 
Asn Val Asn Gly His Gin Phe Val He Glu Gly Asp Gly Lys Gly His 

20 25 30 

cct ttt gag gga aaa cag agt atg gac ctt gta gtc aaa gaa ggc gca 144 
Pro Phe Glu Gly Lys Gin Ser Met Asp Leu Val Val Lys Glu Gly Ala 

35 40 45 

cct etc cct ttt gec tac gat ate ttg aca aca gca ttc cat tat ggt 192 
Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr Gly 

50 55 60 

aac agg gtt ttt get aaa tac cca gac cat ata cca gac tac ttc aag 240 
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432 



Asn Arg Val Phe Ala Lys Tyr Pro Asp His He Pro Asp Tyr Phe Lys 
65 70 75 80 

cag teg ttt ccc aaa ggg ttt tct tgg gag cga age ctg atg ttc gag 288 
Gin Ser Phe Pro Lys Gly Phe Ser Trp Glu Arg Ser Leu Met Phe Glu 

85 90 95 

gac ggg ggc gtt tgc ate get aca aat gac ata aca ctg aaa gga gac 336 
Asp Gly Gly Val Cys He Ala Thr Asn Asp He Thr Leu Lys Gly Asp 

100 105 110 

act ttt ttt aac aaa gtt cga ttt gat ggc gta aac ttt ccc cca aat 384 
Thr Phe Phe Asn Lys Val Arg Phe Asp Gly Val Asn Phe Pro Pro Asn 

115 120 125 

ggt cct gtt atg cag aag aag act ctg aaa tgg gag gca tec act gag 
Gly Pro Val Met Gin Lys Lys Thr Leu Lys Trp Glu Ala Ser Thr Glu 

130 135 140 

aaa atg tat ttg cgt gat gga gtg ttg acg ggc gat att acc atg get 
Lys Met Tyr Leu Arg Asp Gly Val Leu Thr Gly Asp He Thr Met Ala 
145 150 155 160 

ctg ctg ctt aaa gga gat gtc cat tac cga tgt gac ttc aga act act 528 
Leu Leu Leu Lys Gly Asp Val His Tyr Arg Cys Asp Phe Arg Thr Thr 

165 170 175 

tac aaa tct agg cag gag ggt gtc aag ttg cca gga tat cac ttt gtc 576 
Tyr Lys Ser Arg Gin Glu Gly Val Lys Leu Pro Gly Tyr His Phe Val 

180 185 190 

gat cac tgc ate age ata ttg agg cat gac aaa gac tac aac gag gtt 624 
Asp His Cys He Ser He Leu Arg His Asp Lys Asp Tyr Asn Glu Val 
195 200 205 
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aag ctg tat gag cat get gtt gec cat tct gga ttg ccg gac aac gtc 
Lys Leu Tyr Glu His Ala Val Ala His Ser Gly Leu Pro Asp Asn Val 

210 215 220 

aag taa 
Lys 
225 

<210> 7 
<211> 225 
<212> PRT 

<213> Trachyphyllia geoffroyi 
<400> 7 

Met Ser Leu He Lys Pro Glu Met Lys He Lys Leu Leu Met Glu Gly 

1 5 10 15 

Asn Val Asn Gly His Gin Phe Val He Glu Gly Asp Gly Lys Gly His 

20 25 30 

Pro Phe Glu Gly Lys Gin Ser Met Asp Leu Val Val Lys Glu Gly Ala 

35 40 45 

Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr Gly 

50 55 60 

Asn Arg Val Phe Ala Lys Tyr Pro Asp His He Pro Asp Tyr Phe Lys 
65 70 75 80 

Gin Ser Phe Pro Lys Gly Phe Ser Trp Glu Arg Ser Leu Met Phe Glu 

85 90 95 

Asp Gly Gly Val Cys He Ala Thr Asn Asp He Thr Leu Lys Gly Asp 
100 105 HO 
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Thr Phe Phe Asn Lys Val Arg Phe Asp Gly Val Asn Phe Pro Pro Asn 

115 120 125 

Gly Pro Val Met Gin Lys Lys Thr Leu Lys Trp Glu Ala Ser Thr Glu 

130 135 140 

Lys Met Tyr Leu Arg Asp Gly Val Leu Thr Gly Asp He Arg Met Glu 
145 150 155 160 

Leu Leu Leu Lys Gly Asp Val His Tyr Arg Cys Asp Phe Arg Thr Thr 

165 170 175 

Tyr Lys Ser Arg Gin Glu Gly Val Lys Leu Pro Gly Tyr His Phe Val 

180 185 190 

Asp His Cys He Ser He Leu Arg His Asp Lys Asp Tyr Asn Glu Val 

195 200 205 

Lys Leu Tyr Glu His Ala Val Ala His Ser Gly Leu Pro Asp Asn Val 
210 215 220 

Lys 
225 

<210> 8 
<211> 678 
<212> DNA 

<213> Trachyphyllia geoffroyi 
<400> 8 

atg agt ctg att aaa cca gaa atg aag ate aag ctg ctt atg gaa ggc 48 
Met Ser Leu He Lys Pro Glu Met Lys He Lys Leu Leu Met Glu Gly 

15 10 15 

aat gta aac" ggg cac cag ttt gtt att gag gga gat gga aaa ggc cat 96 
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Asn Val Asn Gly His Gin Phe Val He Glu Gly Asp Gly Lys Gly His 

20 25 30 

cct ttt gag gga aaa cag agt atg gac ctt gta gtc aaa gaa ggc gca 144 
Pro Phe Glu Gly Lys Gin Ser Met Asp Leu Val Val Lys Glu Gly Ala 

35 40 45 

cct etc cct ttt gec tac gat ate ttg aca aca gca ttc cat tat ggt 192 
Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr Gly 

50 55 60 

aac agg gtt ttt get aaa tac cca gac cat ata cca gac tac ttc aag 240 
Asn Arg Val Phe Ala Lys Tyr Pro Asp His He Pro Asp Tyr Phe Lys 
65 70 75 80 

cag teg ttt ccc aaa ggg ttt tct tgg gag cga age ctg atg ttc gag 288 
Gin Ser Phe Pro Lys Gly Phe Ser Trp Glu Arg Ser Leu Met Phe Glu 

85 90 95 

gac ggg ggc gtt tgc ate get aca aat gac ata aca ctg aaa gga gac 336 
Asp Gly Gly Val Cys He Ala Thr Asn Asp He Thr Leu Lys Gly Asp 

100 105 110 

act ttt ttt aac aaa gtt cga ttt gat ggc gta aac ttt ccc cca aat 384 
Thr Phe Phe Asn Lys Val Arg Phe Asp Gly Val Asn Phe Pro Pro Asn 

115 120 125 

ggt cct gtt atg cag aag aag act ctg aaa tgg gag gca tec act gag 432 
Gly Pro Val Met Gin Lys Lys Thr Leu Lys Trp Glu Ala Ser Thr Glu 

130 135 140 

aaa atg tat ttg cgt gat gga gtg ttg acg ggc gat att agg atg gag 480 
Lys Met Tyr Leu Arg Asp Gly Val Leu Thr Gly Asp He Arg Met Glu 
145 150. 155 160 
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ctg ctg ctt aaa gga gat gtc cat tac cga tgt gac ttc aga act act 528 
Leu Leu Leu Lys Gly Asp Val His Tyr Arg Cys Asp Phe Arg Thr Thr 

165 170 175 

tac aaa tct agg cag gag ggt gtc aag ttg cca gga tat cac ttt gtc 576 
Tyr Lys Ser Arg Gin Glu Gly Val Lys Leu Pro Gly Tyr His Phe Val 

180 185 190 

gat cac tgc ate age ata ttg agg cat gac aaa gac tac aac gag gtt 624 
Asp His Cys He Ser He Leu Arg His Asp Lys Asp Tyr Asn Glu Val 

195 200 205 

aag ctg tat gag cat get gtt gec cat tct gga ttg ccg gac aac gtc 672 
Lys Leu Tyr Glu His Ala Val Ala His Ser Gly Leu Pro Asp Asn Val 

210 215 220 

aag taa 678 
Lys 
225 

<210> 9 
<211> 229 
<212> PRT 

<213> Scolymia Vitiensis 
<400> 9 

Met Val Ser Val He Lys Asp Glu Met Lys Val Asn Leu Arg Met Glu 

15 10 15 

Gly Ser Val Asn Gly His Asp Phe Val lie Asp Gly Leu Gly Ser Gly 

20 25 30 

Lys Pro Lys Glu Gly Thr Gin Thr He Glu Leu Lys Val Val Lys Gly 
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35 40 45 

Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr 

50 55 60 

Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp He Pro Asn Tyr Phe 
65 70 75 80 

Glu Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met He Phe 

85 90 95 

Glu Asp Gly Gly He Cys He Ala Arg Asn Asp He Thr Met Asp Gly 

100 105 110 

Gly Thr Phe Tyr Asn Lys Val Arg Phe Tyr Gly Val Asn Phe Pro Pro 

115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Gin Lys Trp Glu Gin Ser Thr 

130 135 140 

Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp He Asn Met 
145 150 155 160 

Ala Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Phe Arg Thr 

165 170 175 

Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Tyr His Phe 

180 185 190 

He Asp His Cys He Glu He Leu Ser His Arg Asn Asp Tyr Asn Asn 

195 200 205 

Val Thr Leu Phe Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp Lys 

210 215 220 

Glu Lys Gin Gin Gin 
225 
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<210> 10 

<211> 690 
<212> DNA 

<213> Scolymia Vitiensis 
<400> 10 

atg gtg agt gtg att aag gac gaa atg aaa gtc aac ctg cgt atg gaa 48 
Met Val Ser Val He Lys Asp Glu Met Lys Val Asn Leu Arg Met Glu 

15 10 15 

ggc agt gta aac gga cac gac ttc gtg att gac gga ctt ggt tea ggc 96 
Gly Ser Val Asn Gly His Asp Phe Val He Asp Gly Leu Gly Ser Gly 

20 25 30 

aag cct aaa gag gga aca cag act att gag ctt aaa gtc gta aag ggt 144 
Lys Pro Lys Glu Gly Thr Gin Thr He Glu Leu Lys Val Val Lys Gly 

35 40 45 

gga cct tta cct ttc gec tac gat ate ctg aca aca gca ttc cat tac 192 
Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr 

50 55 60 

ggc aac egg gta ttc gec aaa tac cca aag gat ata cca aac tat ttc 240 
Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp He Pro Asn Tyr Phe 
65 70 75 80 

gag cag teg ttt cct gag ggg tat teg tgg gaa egg age atg att ttc 288 
Glu Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met He Phe 

85 90 95 

gaa gac ggg ggc att tgc ate get aga aac gac ata aca atg gat ggt 336 
Glu Asp Gly Gly He Cys He Ala Arg Asn Asp He Thr Met Asp Gly 
100 105 110 
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ggc act ttc tat aat aaa gtt cga ttt tat ggt gta aat ttc ccc ccc 384 
Gly Thr Phe Tyr Asn Lys Val Arg Phe Tyr Gly Val Asn Phe Pro Pro 

115 120 125 

aat ggt cca gtt atg cag aag aag acg cag aaa tgg gag caa tec act 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Gin Lys Trp Glu Gin Ser Thr 

130 135 140 

gag aaa atg tat gcg cgt gat gga gtg ttg acg ggt gat att aac atg 480 
Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp He Asn Met 
145 150 155 160 

get ctg ttg ctt aaa ggg ggt ggc cat tac cga tgt gac ttc aga act 528 
Ala Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Phe Arg Thr 

165 170 175 

act ttc aaa get aag gag aag ggt gtc aag ttg cca ggc tac cac ttt 576 
Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Tyr His Phe 

180 185 190 

ata gat cac tgc ata gag att tta age cat cgc aac gat tac aac aac 624 
He Asp His Cys He Glu He Leu Ser His Arg Asn Asp Tyr Asn Asn 

195 200 205 

gtt acg ctt ttt gag cat get gtt get cgt tct gga ttg cag gac aaa 672 
Val Thr Leu Phe Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp Lys 

210 215 220 

gag aaa caa caa caa tga 690 
Glu Lys Gin Gin Gin 
225 
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<210> 11 
<211> 229 
<212> PRT 

<213> Scolymia Vitiensis 
<400> 11 

Met Val Ser Val He Lys Asp Glu Met Lys Val Asn Leu Arg Met Glu 

15 10 15 

Gly Ser Val Asn Gly His Asp Phe Val He Asp Gly Leu Gly Ser Gly 

20 25 30 

Lys Pro Lys Glu Gly Thr Gin Thr He Glu Leu Lys Val Val Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr 

50 55 60 

Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp He Pro Asn Tyr Phe 
65 70 75 80 

Glu Gin Ser Phe Pro Lys Gly Tyr Ser Trp Glu Arg Ser Met He Phe 

85 90 95 

Glu Asp Gly Gly He Cys He Ala Arg Asn Asp He Thr Met Glu Gly 

100 105 110 

Gly Thr Phe Tyr Asn Lys Val Arg Phe Tyr Gly Val Asn Phe Pro Pro 

115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Gin Lys Trp Glu Pro Ser Thr 

130 135 140 

Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp He Asn Met 
145 150 155 160 

Ala Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Phe Arg Thr 
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165 170 175 

Thx Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Tyr His Phe 

180 185 190 

lie Asp His Cys lie Glu lie Leu Ser His His Asn Asp Tyr Asn Asn 

195 200 205 

Val Thr Leu Phe Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp Lys 

210 215 220 

Glu Lys Gin Gin Gin 
225 

<210> 12 
<211> 690 
<212> DNA 

<213> Scolymia Vitiensis 
<400> - 12 

atg gtg agt gtg att aag gac gaa atg aaa gtc aac ctg cgt atg gaa 48 
Met Val Ser Val He Lys Asp Glu Met Lys Val Asn Leu Arg Met Glu 

15 10 15 

ggc agt gta aac gga cac gac ttc gtg att gac gga ctt ggt tea ggc 96 
Gly Ser Val Asn Gly His Asp Phe Val He Asp Gly Leu Gly Ser Gly 

20 25 30 

aag cct aaa gag gga aca cag act att gag ctt aaa gtc gta aag ggt 144 
Lys Pro Lys Glu Gly Thr Gin Thr He Glu Leu Lys Val Val Lys Gly 

35 40 45 

gga cct tta cct ttc gec tac gat ate ctg aca aca gca ttc cat tac 192 
Gly Pro Leu Pro Phe Ala Tyr Asp. He Leu Thr Thr Ala Phe His Tyr 
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50 55 60 

ggc aac egg gta ttc gec aaa tac cca aag gat ata cca aac tat ttc 240 
Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp He Pro Asn Tyr Phe 
65 70 75 80 

gag cag teg ttt cct aag ggg tat teg tgg gaa egg age atg att ttc 288 
Glu Gin Ser Phe Pro Lys Gly Tyr Ser Trp Glu Arg Ser Met He Phe 

85 90 95 

gaa gac ggg ggc att tgc ate gee aga aac gac ata aca atg gaa ggt 336 
Glu Asp Gly Gly He Cys He Ala Arg Asn Asp He Thr Met Glu Gly 

100 105 HO 

ggc act ttc tat aat aaa gtt c'ga ttt tat ggt gta aac ttc ccc ccc 384 
Gly Thr Phe Tyr Asn Lys Val Arg Phe Tyr Gly Val Asn Phe Pro Pro 

115 120 125 

aat ggt cca gtt atg cag aag aag acg cag aag tgg gag cca tec act 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Gin Lys Trp Glu Pro Ser Thr 

130 135 140 

gag aaa atg tat gcg cgt gat gga gtg ttg acg ggt gat att aac atg 480 
Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp He Asn Met 
145 150 155 160 

get ctg ttg ctt aaa ggg ggt ggc cat tac cga tgt gac ttc aga act 528 
Ala Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Phe Arg Thr 

165 170 175 

act ttc aaa get aag gag aag ggt gtc aag ttg cca ggc tac cac ttt 576 
Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Tyr His Phe 

180 185 190 

ata gat cac tgc ata gag att tta age cat cac aac gat tac aac aac 624 
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He Asp His Cys He Glu He Leu Ser His His Asn Asp Tyr Asn Asn 

195 200 205 

gtt acg ctt ttt gag cat get gtt get cgt tct gga ttg cag gac aaa 672 
Val Thr Leu Phe Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp Lys 

210 215 220 

gag aaa caa caa caa tga 690 
Glu Lys Gin Gin Gin 
225 

<210> 13 
<211> 229 
<212> PRT 

<213> Scolymia Vitiensis 
<400> 13 

Met Val Ser Val He Lys Asp Glu Met Lys Val Asn Leu Arg Met Glu 

15 10 15 

Gly Ser Val Asn Gly His Asp Phe Val He Asp Gly Leu Gly Ser Gly 

20 25 30 

Lys Pro Lys Glu Gly Thr Gin Thr He Glu Leu Lys Val Val Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr 

50 55 60 

Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp He Pro Asn Tyr Phe 
65 70 75 80 

Glu Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met He Phe 
85 90 95 
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Glu Asp Gly Gly He Cys He Ala Arg Asn Asp He Thr Met Asp Gly 

100 105 110 

Gly Thr Phe Tyr Asn Lys Val Arg Phe Tyr Gly Val Asn Phe Pro Pro 

115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Gin Lys Trp Glu Gin Ser Thr 

130 135 140 

Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp He Asn Met 
145 150 155 160 

Ala Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Phe Arg Thr 

165 170 175 

Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Tyr His Phe 

180 185 190 

He Asp His Cys Met Glu He Leu Ser His Arg Asn Asp Tyr Asn Asn 

195 200 205 

Val Thr Leu Phe Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp Lys 

210 215 220 

Glu Lys Gin Gin Gin 
225 

<210> 14 
<211> 690 
<212> DNA 

<213> Scolymia Vitiensis 
<400> 14 

atg gtg agt gtg att aag gac gaa atg aaa gtc aac ctg cgt atg gaa 48 
Met Val Ser Val He Lys Asp Glu Met Lys Val Asn Leu Arg Met Glu 
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15 10 15 

ggc agt gta aac gga cac gac ttc gtg att gac gga ctt ggt tea ggc 96 
Gly Ser Val Asn Gly His Asp Phe Val He Asp Gly Leu Gly Ser Gly 

20 25 30 

aag cct aaa gag gga aca cag act att gag ctt aaa gtc gta aag ggt 144 
Lys Pro Lys Glu Gly Thr Gin Thr He Glu Leu Lys Val Val Lys Gly 

35 40 45 

gga cct tta cct ttc gec tac gat ate ctg aca aca gca ttc cat tac 192 
Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr 

50 55 60 

ggc aac egg gta ttc gec aaa tac cca aag gat ata cca aac tat ttc 240 
Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp He Pro Asn Tyr Phe 
65 70 75 80 

gag cag teg ttt cct gag ggg tat teg tgg gaa egg age atg att ttc 288 
Glu Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met He Phe 

85 90 95 

gaa gac ggg ggc att tgc ate get aga aac gac ata aca atg gat ggt 336 
Glu Asp Gly Gly He Cys He Ala Arg Asn Asp He Thr Met Asp Gly 

100 105 110 

ggc act ttc tat aat aaa gtt cga ttt tat ggt gta aat ttc ccc ccc 384 
Gly Thr Phe Tyr Asn Lys Val Arg Phe Tyr Gly Val Asn Phe Pro Pro 

115 120 125 

aat ggt cca gtt atg cag aag aag acg cag aaa tgg gag caa tec act 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Gin Lys Trp Glu Gin Ser Thr 

130 135 140 

gag aaa atg tat gcg cgt gat gga gtg ttg acg ggt gat att aac atg 480 
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Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp He Asn Met 
145 150 155 160 

get ctg ttg ctt aaa ggg ggt ggc cat tac cga tgt gac ttc aga act 528 
Ala Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Phe Arg Thr 

165 170 175 

act ttc aaa get aag gag aag ggt gtc aag ttg cca ggc tac cac ttt 576 
Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Tyr His Phe 

180 185 190 

ata gat cac tgc atg gag att tta age cat cgc aac gat tac aac aac 624 
He Asp His Cys Met Glu He Leu Ser His Arg Asn Asp Tyr Asn Asn 

195 200 205 

gtt acg ctt ttt gag cat get gtt get cgt tct gga ttg cag gac aaa 672 
Val Thr Leu Phe Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp Lys 

210 215 220 

gag aaa caa caa caa tga 690 
Glu Lys Gin Gin Gin 
225 



<210> 15 
<211> 223 
<212> PRT 

<213> Scolymia Vitiensis 
<400> 15 

Met Val Ser Val He Lys Asp Glu Met Lys Val Arg Leu Arg Met Glu 

1 5 10 15 

Gly Ser Val Asn Gly His Asp Phe Val He Asp Gly Thr Gly Ser Gly 
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20 25 30 

Lys Pro Lys Glu Gly Thr Gin Thr He Glu Leu Lys Val Val Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr 

50 55 60 

Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp He Pro Asn Tyr Phe 
65 70 75 80 

Glu Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met He Phe 

85 90 95 

Glu Asp Gly Gly He Cys He Ala Arg Asn Asp He Thr Met Asp Gly 

100 105 110 

Gly Thr Phe Tyr Asn Lys Val Arg Phe Glu Gly Val Asn Phe Pro Pro 

115 120 125 

Asn Gly Pro Val Met Gin Lys Asn Thr Leu Lys Trp Glu Pro Ser Thr 

130 135 140 

Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp He Asp Met 
145 150 155 160 

Ser Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Phe Arg Thr 

165 170 175 

Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Thr His Tyr 

180 185 190 

He Asp His Ser He Glu He Leu Ser His Arg Asn Asp Tyr Asn Asn 

195 200 205 

Val Thr Leu Phe Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp 
210 215 220 
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<210> 16 

<211> 672 
<212> DNA 

<213> Scolymia Vitiensis 
<400> 16 

atg gtg agt gtg att aag gac gaa atg aaa gtc cgc ctg cgt atg gaa 48 
Met Val Ser Val He Lys Asp Glu Met Lys Val Arg Leu Arg Met Glu 

1 5 10 15 

ggc agt gta aac gga cac gac ttc gtg att gac gga act ggt tea ggc 96 
Gly Ser Val Asn Gly His Asp Phe Val He Asp Gly Thr Gly Ser Gly 

20 25 30 

aag cct aaa gag gga aca cag act att gag ctt aaa gtc gta aag ggt 144 
Lys Pro Lys Glu Gly Thr Gin Thr He Glu Leu Lys Val Val Lys Gly 

35 40 45 

gga cct tta cct ttc gec tac gat ate ctg aca aca gca ttc cat tac 192 
Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr 

50 55 60 

ggc aac egg gta ttc gec aaa tac cca aag gat ata cca aac tat ttc 240 
Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp He Pro Asn Tyr Phe 
65 70 75 80 

gag cag teg ttt cct gag ggg tat teg tgg gaa egg age atg att ttc 288 
Glu Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met He Phe 

85 90 95 

gaa gac ggg ggc att tgc ate get aga aac gac ata aca atg gat ggt 336 
Glu Asp Gly Gly He Cys He Ala Arg Asn Asp He Thr Met Asp Gly 
100 105 110 
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ggc act ttc tat aat aaa gtt cga ttt gaa ggt gta aat ttc ccc ccc 384 
Gly Thr Phe Tyr Asn Lys Val Arg Phe Glu Gly Val Asn Phe Pro Pro 

115 120 125 

aat ggt cca gtt atg cag aag aat acg ctg aaa tgg gag cca tec act 432 
Asn Gly Pro Val Met Gin Lys Asn Thr Leu Lys Trp Glu Pro Ser Thr 

130 135 140 

gag aaa atg tat gcg cgt gat gga gtg ttg acg ggt gat att gac atg 480 
Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp He Asp Met 
145 150 155 160 

tec ctg ttg ctt aaa ggg ggt ggc cat tac cga tgt gac ttc aga act 528 
Ser Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Phe Arg Thr 

165 170 175 

act ttc aaa get aag gag aag ggt gtc aag ttg cca ggc ace cac tac 576 
Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Thr His Tyr 

180 185 190 

ata gat cac age ata gag att tta age cat cgc aac gat tac aac aac 624 
He Asp His Ser He Glu He Leu Ser His Arg Asn Asp Tyr Asn Asn 

195 200 205 

gtt acg ctt ttt gag cat get gtt get cgt tct gga ttg cag gac taa 672 
Val Thr Leu Phe Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp 

210 215 220 

<210> 17 
<211> 223 
<212> PRT 

<213> Scolymia Vitiensis 
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<400> 17 

Met Val Ser Val He Lys Asp Glu Met Lys Val Arg Leu Arg Met Glu 

15 10 15 

Gly Ser Val Asn Gly His Asp Phe Val He Asp Gly Thr Gly Ser Gly 

20 25 30 

Lys Pro Lys Glu Gly Thr Gin Thr He Glu Leu Lys Val Val Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr 

50 55 60 

Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp He Pro Asn Tyr Phe 
65 70 75 80 

Glu Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met Thr Phe 

85 90 95 

Glu Asp Gly Gly Val Cys Thr Ala Arg Asn Asp He Thr Met Asp Gly 

100 105 110 

Gly Thr Phe Tyr Asn Lys Val Arg Phe Glu Gly Thr Asn Phe Pro Pro 

115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Leu Lys Trp Glu Pro Ser Thr 

130 135 140 

Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp He Asp Met 
145 150 155 160 

Ser Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Met Arg Thr 

165 170 175 

Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Thr His Tyr 

180 185 190 

He Asp His Ser He Glu He Leu Ser His Arg Asn Asp Tyr Asn Asn 
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195 200 205 

Val Thr Leu Tyr Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp 
210 215 220 



<210> 18 
<211> 672 
<212> DNA 

<213> Scolymia Vitiensis 
<400> 18 

atg gtg agt gtg att aag gac gaa atg aaa gtc cgc ctg cgt atg gaa 48 
Met Val Ser Val He Lys Asp Glu Met Lys Val Arg Leu Arg Met Glu 

15 10 15 

ggc agt gta aac gga cac gac ttc gtg att gac gga act ggt tea ggc 96 
Gly Ser Val Asn Gly His Asp Phe Val He Asp Gly Thr Gly Ser Gly 

20 25 30 

aag cct aaa gag gga aca cag act att gag ctt aaa gtc gta aag ggt 144 
Lys Pro Lys Glu Gly Thr Gin Thr He Glu Leu Lys Val Val Lys Gly 

35 40 45 

gga cct tta cct ttc gec tac gat ate ctg aca aca gca ttc cat tac 192 
Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr 

50 55 60 

ggc aac egg gta ttc gec aaa tac cca aag gat ata cca aac tat ttc 240 
Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp He Pro Asn Tyr Phe 
65 70 75 80 

gag cag teg ttt cct gag ggg tat teg tgg gaa egg age atg act ttc 288 
Glu Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met Thr Phe 
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85 90 95 

gaa gac ggg ggc gtt tgc acc get aga aac gac ata aca atg gat ggt 336 
Glu Asp Gly Gly Val Cys Thr Ala Arg Asn Asp He Thr Met Asp Gly 

100 105 110 

ggc act ttc tat aat aaa gtt cga ttt gaa ggt aca aat ttc ccc ccc 384 
Gly Thr Phe Tyr Asn Lys Val Arg Phe Glu Gly Thr Asn Phe Pro Pro 

115 120 125 

aat ggt cca gtt atg cag aag aag acg ctg aaa tgg gag cca tec act 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Leu Lys Trp Glu Pro Ser Thr 

130 135 140 

gag aaa atg tat gcg cgt gat gga gtg ttg acg ggt gat att gac atg 480 
Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp He Asp Met 
145 150 155 160 

tec ctg ttg ctt aaa ggg ggt ggc cat tac cga tgt gac atg aga act 528 
Ser Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Met Arg Thr 

165 170 175 

act ttc aaa get aag gag aag ggt gtc aag ttg cca ggc acc cac tac 576 
Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Thr His Tyr 

180 185 190 

ata gat cac age ata gag att tta age cat cgc aac gat tac aac aac 624 
He Asp His Ser He Glu He Leu Ser His Arg Asn Asp Tyr Asn Asn 

195 200 205 

gtt acg ctt tat gag cat get gtt get cgt tct gga ttg cag gac taa 672 
Val Thr Leu Tyr Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp 
210 215 220 
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<210> 19 
<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 19 

gaaggrtgyg tcaayggrca y 21 

<210> 20 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 20 

acvggdccat ydgvaagaaa rtt 23 

<210> 21 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 21 

ggccacgcgt cgactagtac gggiigggii gggiig . 36 
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<210> 22 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 22 

aagagactcc ttgaagtaat cggga 25 

<210> 23 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 23 

ggccacgcgt cgactagtac 20 

<210> 24 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 24 
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aaaatatcgt acgcaaaggg 20 

<210> 25 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 25 

aggaggtccg ctaccctttg 20 

<210> 26 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 26 

cccggatccg accatggcta ccttggttaa aga 33 



<210> 27 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 



33/36 



WO 2004/018671 




'CT/JP2003/010628 



<223> Description of Artificial Sequence: Synthetic DNA 
<400> 27 



<210> 28 
<211> 23 
<212> DNA 
- <213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 28 

acvggdccat ydgvaagaaa rtt 23 

<210> 29 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 29 

ggccacgcgt cgactagtac gggiigggii gggiig 36 

<210> 30 
<211> 28 
<212> DNA 

<213> Artificial Sequence 



atcaagntnw ryatggaagg 



20 
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<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 30 



<210> 31 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 31 

ggccacgcgt cgactagtac 20 

<210> 32 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 32 

tcttcgtaag tcatgcttcg ttc 23 

<210> 33 
<211> 21 
<212> DNA 



agttcacacc atgatattca atatcata 



28 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 33 

ggtattcgcc aaatacccaa a 21 

<210> 34 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 34 

cccggatccg accatggtga gtgtgattaa ggacgaaatg 40 

. <210> 35 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 35 

ccgctcgagt tgttgttgtt tctctttgtc ctg 33 
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